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Alj i^bfcłl ^ jjl^a l^J J A -i ^ i bO ll 20a£iłl £y* O^tiajl 

^UjjOll ^LŁaJ A^litJJ 4 AO*Ij* 4 ^ -i4^J fiAjuS\ 3 jL?tll 

<^2a J-iSjOłl OsJL^jj i OjOjj Oj Oj I <J^l£> wkOiiiOll Osa^j Aj Oli 

^4 VjLj t jISOjVIj <JjOOHIj ftgrttl ljIjJLS A.l< OO j ^UOaVIj j*£ll <^0 ^j-o-Jj ^Aju3\ 

jt^tyt ,,,y i j 

AjI^jj^jJ ^it^rjj fiAjuS\j AjJjOII j-*jJ /jjjSjJi 3G^Vl JrArtl JLl3 
J^Oj jluJj jl jlj5^5 j ^Lp^Vl 3 jU <J^I jl&I w ^ ^ ęLp^Vl ljOS 

3 Aj O l ^4 Jb4t£, Jj>a <JjSLlOu ^ -l O l U lj AjjjOII j-Jjj jjjSjJI jQ^VI lJsAS JL9j 

<j-4 £4 JjjbOłlJ ^LLuSCJU l£X IjJ 4 A*^4Jl jJL^ JOłjV ljOjOJI 

<► l^OSAl {^AlJj ^jJxXJ ASjLlOjJ 4 Jjt JLc*l! ^4J Sjljjll 

AlSO Aj Oli Aj ^j Oli AO*j^ll ^4 <^j 01I i rtmlt jLo*VI i_jO£ j^j IaSOj 

4 jl^jjb4 ubtO^I <^0 ljOIIOIIj lj^AOII jlcLoj Jji ^^JL^jj i^Iillj w jj)t^4.tl 

* 3>^aii j ^OAłi 

tA*l <^IAlt £t>S*ytj A T OAll DlJ^Olb fjLtll ^iS02*Vl JS>*lt fO JL&j 
<jj jOSVl SOlj^ ^4 *3Jj)t^4tl 2L^ljJLll l-OSIU Ajj^lOłl ljOl^Ij^JLI ULlO ljOSIII 
AjL^II i^ł&Ul*!! JLjJbO I l <jljli jjS ^1 JL3 ł 1L u/Ij ^A^cjOll 3 jOII Sj-ul^II jju^ll 
LJJLV J^OS Ja!>01l ftJ4 j*UAAVlj 4 Al^LjŁjlI AOjVlj AJlP^Ł^ll LjlrtJ 

.1-JlOll 

ASjjuJI ćJlu 4^0 Oj! jjj ljOSAI JUjJj ^j JL3j 

www*ekb*eg 

f^ollj A^jjl^II < 3 -l4j Q 1 4^jIj 3I U l^JUj 4 ljO^O^JI 3Lu^ O l^JU 

.^^AOVlj CoE-Jt ^ JUj^ll Lj^lOil 0-cy.^fcj 


♦ * Oj Oj V ^OcOłl 3 JLj JL?ł1I Ajjj^j ljOSIII Jjl ^JL^jjj 
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: Jji ^ic lj.3Lj3 L_JUaJl Jt ^yi.Ju J«ailll ł JL& 2UL^j <^3 



. wLpJI oLulSUl ^y3 jLjlLatTJl u3 ^jlUj ■ 
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w -ł --^^1 jl^reJt *La^l p ljLcL*^ ■ 

ę.bw^l ^3 ct^AJl ^L^UI 2 lJuS £>ij ■ 
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ieL>>bfeJł $ 4-j lAjtTJ I f j^gha 

<ja L Unnt (_£jJI jJa^aJI pl jiJLi L^jI < Łl^JI CjLaj IX 11 ^_S SLjl^JI j_&UaA jaJfcl 

j-oilLl ŁojiUl j^LLJI SjLoJI pljiJI ^jl LcX < ^ ^ 11 i_> j) II ol >1 1\% II j-jla^J ioj^U I ii LUJ I ^=JI 
pl ji.ll 4 v o .U .11 <Luj|jjJI Nutrition ^ i» jiiJ I ^ ^ ^.Ia .^co^JI SjLo ^IajLa 

:ijji-HJI ^jlc.dJLl&j A II djL&t£JI l^-jla-ujl^J aHj ^iJI AsILLaJI J^jiaJlj 

Autotrophic Nutrition* 2LJli 2y Jju * V/l 

P 

^j| (jAsLJJ pl j * A-i II CjIjI-JljJI^ L^-J-U &jj l^ilac £-Ju-^J I ijdJLjJ I ililj djLjL»tXJI 

^jJ-AjJIj LluaJIj j\ Ui\\<> iJUJI ii HaJ I jJ pljiJI LifcL^Lk Jjklj (jl £-JalLcai ^iJI L»jiXjJI 
£^1 a^/I^ pLaJI^ (j^j^XJI J \ i i X I ii LUJ 1 < ju^k^.\A <JaJuujLJ iJ^I jl ^-o (j-° oIAjlj^^_J 1^ 

^ lU \ Laj iu 11 a i\] I cj^x.LiiJI ^LoiV iij j) aAJI ii LUJ I J^lilLujI ^-o L^.H^ u L^.. > lf. J iij jjlaJ I 

photosynthesis Ji j^AJI pliJI <uL 

Heterotrophic Nutrition * ^LJłUł wLjjljlj :Lub 

lr. (J (_£j^VI CjI-JlaI^JI ^Lujl^. 1 pljjtJI lf. ijjjtjJI iulj ^)_JlC olijl^-ll (J 

. CjLj LjljJ I lc. Cjjii (jl (J)J iii CjIaI J) 1 ^. ^jA ^ I pl j II O li Liii ^jA ii LUJ I iJLc iuljiJI oL^jaJI 

: ^iL LX ijji.il 1 iiJ IJ j_i£. JjLjtXJI ^Jl-ujlSlJ ^j-Xa 
. pljiJI ic. j)\jia^ ^j)^. 111 dJ^IXI^ u < m* II dJ^XI Jja :ijj) jJ^c. iulj — N 

.dl jJL^JI CjLjlJJ LijuijLj.l Jl Jja : AjJ-iiJa isilj J_i£. — Y 

. CjLjjI^^JI ^ Aja^JI LjjJlCJI Jlo : Ajaj iulj — Y 
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duua* p 1 j 11 oLjLsikll L^_> jju<Ga ^IlJ I 3^® 3-^ [ <j-A *Lsl»I jJI <-»dxjJI 3^ 3-)-^ 1 _OlJ_S LkS j £. 

jIj-JI Jjlp 1 (g r><n-\ pLlJ l^.-^.^nJI <JaLUJ 1 <_sJlc. <_>j) is\* ii <jLiljjLll cjLs^j_<JI plksa LkLj^Lk. jJa3 

j 3 ^ La J-oILuju i 4 U \ ■< m t <->j)^c. j_i£. J I j-o 3-0 jj^JI J < i\ AjJI j <_i31 jfk! I 

pllJI < ŁsJlol£. (jm r> .<tili <-uj) .<A U <-BLUJI <_o3^jjUI j \ ^m*\ 1 (j-^Lij pLoJI 

J .lAk^l CjLuJI L^_ł jAj (^ull <_saljJI I <jJlOl£. ^_S 3^~* o 3L1jJ_Ol£. dJLi^i dLlj 

j)^Jl pLlJI <ŁjuLol£.j ^^LoVI j pLoJI j^L^Lol <łjuLol£. Lolaj 


; iUVtj pUt j^*> *iudu*£i % 



^_S <_JlJ pLoJI (j^aLusklol 
3 jjL 3^ <_łjllJ 13-o <jl9IjJI pl j II cjLiLuJI 

3jJ-^JI 3^9 O ^ o II ^-3 ^UjuLsJI ol j Ł3t A?l 11 

6^21 <Łil^ 3“° (J ^ u CjLuJJ 

. <la Lll I <Łic. I 

i Ajj JL?tll S j^uLuJl 

3-0 6-k^.l J <ŁlLkJ jljILol Jlo^ 6 j_jl3L_ujJ I 

I4J 3L (J-<-ia_ł j ^ 6 j-uIjJ I ^ <_» J^ jJ I <AjlU I Li^Lk 

3-0 4\U \ O <_>j I 6 J-JJL_ujJ IJ ^-O i ^_! I 

<-łjJj^JI 6J V* i m II j-o£.J 6J^ <_łjLu£i£. Sj)^3 L$_> J ól^kll L$_> ^,j^L> I 3“° < LSjlAj <ŁSlJlU_> <JjkljJl 

jIj_oILujL> (j-k jxii j I j 3^ 3^ 33-°-^ jui^l (^-S S j_ujljJ I L>^Lk 3 ^ ^.jljLujI jl ^,L>I a* * A > jjL^k > 

. jJ-^JL> <JHkkcuVl <Łiiako 30 

.l^J^Lk £-^LoVI^ pLoJI jUl> o i m^ <kjL9j LajJj^. — N 
. ( j^sLu£kkoVl ^1 *wm <j^.Lujlo 3-° Ajj- 1 LajIjU-oIj jJl^JI Lajjc. — V 

jLiUjI ^Ic- lA£.Luju» Lol-o <_>jkll Jj)Uo 3-0 j-i^I <->jl 11 (JjkIj J^U_oJI 3 ^j2 — V 

.L^-jJ[ <_łjkJI 3 -° pLoJI 



3^jUll (j2QJI i11 pU^jl flz. 
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cj-^ 3^3^^ (JaJauJI ^_1c LalA^.1 -u-łj SjLo Sj >* jmII 3^-^ — i 

. CjLajJ I o \ sTs ^_ic ^C-LljjlJ dlluU^ l ^ > j^Lt-Hl V 1^ 


^ 4_jJl 

:^bjLjjii Sic ^lc <Ll1VI 01 A j-Iajlj 

Diffusion jLHuVI 2 Lj^s>L». - > 

< ( ^HHo LIaIj 4iialo ^Jj. Jlc- Llili 4ilalo ^j-o Ciii V I ^1 CiLu^-^-ll d^^u ^-A 

^_s o L> 4 i Aj ^ji^, 4 In q> ^LuulIjI <J!Lo S^-iiilljuoJ I SjLoJI cjLuI-^J S^)-o1łjjloJ I <Lul.UI 41^=31 i 

. *Lo l^U (JXlH 

Permeability 2uiUuJt 2 Lu^>L>. - T 

p-LaJl ^j_o 3^ *Aiii j) I \ 1 \ m II ^i.W lii 4_>i lilii ^-lc. ^_S I Tm i mC. LiUJI ‘ Q l~ ^~ 

pLoJI jiii ^La !*>>.111^ Cj-*-* j)j>HI^$ Cy^^j j)>■»uIL> Sliai-oJI II l o*m > <<_u jjuoJI ^-^Lo^l c»li 

^-$_a < <jjlilii ijjliH 4 >utic,I l^ll Ld Sjilo <_j_1 4 >j?ic,I ^_^_a <LlojMJI <_ulcVI Lol t^"^LoV 1^9 
jl^-oJI j LgJ^H ^>_oi ILa LgJ^Ll jl^-oJI ^ 9^-0 J y-^4 4> i^łll LgJ I4 a >aj c_jj)l> Ig \a 4 a vaj 
iailillL dli ^^^.1 jl^_o jlij ^\ o" I <\\ 1 \ jł-LlU yc u < lidLs j S^j) u^tm 

i lii jJul j t £-iLoVI ^ i Lii jjH Lolu pLoJI .1411 L5 _g-i Selective Permeability <LjLulVI 

. p. "S. II 6^ mI Cjll»3^-ll Clii <LulJloVI ^)ll Q^fc.V 1^ jl-cJI 

Osmosis 2ujj^VI - T 

Cjli <ilalo ^-11^ p-LoJJ 3^ Cjli <ilalo ^j_o J^loJl 4 s juj ę, 1 ^ua .11 J^Ll p-LoJI 

LUlL SjiloJI <Lul 4 \ i tiC.V I 3^^ P-LoJI ^)^^)_o ujuuu (^Hl -Łai-olJI ^luuj tpLoll ^yHHo 

m ° smotic Pressure 



j HjLwo^I i llx5Lu jHl IIa ^j2> IL 3 j^4 ^^ucJ 

iJulioJl ia^l jjl (j-° (^5 il J^ujl ibu 


4_ilj-oJI jl^ 5 -oJI LaK j 

jl^ LoJl 3 j) I ^ ^' I ^£-3 

. J-<lxuV I L»* < ^ I I 


imbibition 4 )j-uJJl -1 

jU^HI ^_a j lalls pLoJI ^ys^LuUo I S^jiJI l^J ^jlijJI i-t-^Ll^ 4 \ I II ^ilijJI l)j. 

CjLuJI ^_a pLoJJ 4 oll Ia^^jlJI jI^-H l <4 >u^sllJI 6j^u p-LoJI cjLuJI lu^ll ^^Hoi^ 41 

.^^)iL» ^I^^jJI Cjllu^^^ 4 M ul tli j| ^_oJI^5 ^J) I > I > iii II 4 > u^-sUJl 6J-A 1 ^-JlS jUj 


luj^JI jjj-Ul 


(^jLUI ^jllll v11 pLp/^l ^ic 
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pi j .i?.t 1 L> K jLaJI I t pLoJJ ^j^aLusalLol ^Juł <-h-±\ j \ i <i9~ ^J\a..\ <AjLujJ I J^iLa^JI pj-ua ^_S ^9 

j 1 >_i ^ <un 3 CjLulj ^9 <jl»Lo A \ iuf. 1 l^-i lr. Loj ol l^_> J9 i <al 1 " <_» < 3 vl^ 

^ p ** ** 

a l>ś^ j-^kJI v» j u.l.1 ^j)l^ ii j \ is~i* ii (jl ó-i-^. pLJL «LslaJ)^LJI^ <->J)j) K1 i t »i W 

lijUl Jj)U *> ^^-3 pLoJI (j^SLł . (£ j) 1^11 j \ 11 ^_S Li!»l j j*S jluJI IjJaJ t 

L>^LL I ^ya IjJ)^_ol-ujVI a \ *^>LLJL> pLoJI j_ujl11j dLljJj <Ijj1 i<~\* 11 S^^aJl <lx> ^Jr.1 

JsuOjJl 1 J_£& ^_ 1 c. \ ^_S jfl>4M . 1^9 6^-uj-3J I 1_>^L^. ^ ^ ^ L» 1 1 (_j-t‘ A > * pLoJt j7j \ \ .i iJ^3 <6^)-ujljJ1 

•_A=*-1' 3^J-° LT*1 LS 1 ^ 
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iLuJbdt C.il4*VI u* 


% ę.\ j.rA^r.tt ljULlUI Ajj^j^AT) ćLłj! JLaJt jo^LLaJl 

j-uaLlc. \ CjLslIII (jl Cj Liii 1^ Ic-^jlLo *_pl^^J [^jc. pLo_IaJ I 

6 J-^ u^l 6^ U <v 6 j> ' m< ^ j j 

LT^l CJ^°I J -jL^ j' jLŁj^l of L^i - 5 ' j' 

Macro-Nutrients c£>^t LjbiiŁUt - > 

1 j <y*> 1 tf a^ \ tu ^ a ^ <dAs j *^ 1 **< 1 >^» j <v-sl U a>.\^ I oLuJI 
. j_»j_^JI — CAj^j 5 Lli — ^^jljjjuJLoJ I — ^ j} 1 <m ,1 l^J I — \ — jji_uj ^iJI — Ćj - *^ ^S'' 

Micro - Nutrients DbiJUJł -T 

dUjJ ^-ol-ujli ^ jli!I ^_S olol^-^ra_> ^_L. IOl aC iLilJI L^_J 1 ^ ^Ll^J ^ 

— (JJjL^jJI — jJ)KJI — I — — O X * *~*J LkJ \ — JJUl^JlaJI : ^ I j_ual_l 3 LjL> 

• ^ \ ij \ S 1 ^-oJI 

. di L^_> yj d> LLl J-l iS^i 1 \a 11 6J-& I ' **« A A J_ 3 ^ 

<CjLulIi<-—OL jjj-i^JI^9 CjILu.jUIj CjI^UJI ^-^LpI (J-ciaIi 

6_1C-LujloJI CjLoljJp^I (jA* \ ^_S J ^J^>. U Jjk. J_>j liUaJJ 4 -LsLjJI CjLi^^-oJ 1 xaj^Ł1I 

•<A11 pLlJI <-iL\c. ^.Loli^f IpJj^LII 


(5^jQJI ^jOJI iJ>-t^> 11 pU^II 
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: 4_liV I a VI ^^ysLtAiol tLiJI **"*»~< 

tDiffusion j 1 -" V < - \ 

^ p * t p 

igi -m ^Jl I isLjJJ^Jl j^-alAjlj! 

\ fl. t At i j^LłJ! ,/j£. 1 ,Łi„łj.u lUjLljIjJI j> iT,i i t~j O i "Si a^n“i i ii aJl oLjjM^^ 

1 1 JjjO o l-J Jl-AJ I ^y-A-^uJ 4 _lJLuj Ca* 4 f K + ^JjuG CjLjJlJuI^ ^jO-ujlJ Ji*G> * J J) ■ ^ ^JjC 

ałIIjji V ^2)-° oLijIjJ! &jj& ęJj-illjjf (Cl)’^ (N/O^) % (NJO.ę)’, (SO^) 

. 4 -j j. jjJ-J^-t.i.J I ^ł j- w ^ l 

A i J "* 11 /j rjz JSI^ 4 ^^jiJ i *"> H I JjLw tjp-s j J-£ “ 

# 

.<xa K + ^jj_ujLij^Ji 

Selective Permeability 2UjL*i>.Vl iubLalfr - Y 

.-*- J, JJ J-aJ L) I4J ^ '••■>'• Jf 1 ^ ■ Ą* t jl V . ''l-^-J.- Jl-J 1 c LiJUJ 1 V LujJtJ 1 lC J| l_HjLj ij-s\ł" 1 ‘ ^ * 1 A_'|P 

T tii ^1 oLj jp^ 1 1 ^j^ ,|11 ^ 1 q j, r^>. > j_^^1 111 t^gul-llj oLłjJI <^.L^ 

Active Transport .t+zr t u -t 

p p 

Cj>-J^w 4 11 JI ^Jl 9 "> 1 a Cj ( J^1a a CjLa^-j^ j> m, 1 1 1 1 ^jl 1 VI J ^3 

J^iJ! ^ f^ijj ji i^7jijjJI j 1 Au jl < u 1 iVI ^jJic a j-A jLui.^/ iSUa ^jJ_ij) * £-Aj^>_a La 

-d jjJI ^-3 ^Ji ulXj ^.ill || Nltella) ■ jiaJa 1 j_i>j 0jlHj ( Y } it~i ^_s 

<flla ł ^ j ^ji" ^ 


4£jJl #U Juu f ^ *JL*tVl 
^ T >U^U JU3 łUj^B 
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Ca Mg^ CI 


r v . » -. ,.uj-ji u^uj jj. ^ h 


,1 


^g-Ł J~1 111 ) LłjQ tLo ^-3 i ^j r O 


, lZjLj jpVl iJi~A ,^s~A*y <_^Lla ■ ł H j " 


av"tj>jł ^> 1 ^ ^ (r) j^ji 


«« F 

SjLi^ LwŁjI twjSJo LoS 

Lo^a ^-3 <Ła^!j>ILcJ! 

^jhoHaj lj! Lf^ 

J!iLk SjLo jjj-a 3 ' ^>_vj <jJ^JI <_^Li 

4 n I 1 a ^ 4 q! Ł-. L^jO jJj l_f> tr 4 1 i A. U [■. ! ■ T,r 

, Ja.-iu.jJ 1 JaUL 




t^ŁUl ^jtUl uai^dJ gLp.^1 ^ N ♦ 






























I ^r-S ^LLJt 





jijjSn ^ 

3^I j(_łII y. I J ' ^ i 1 
pLiaJI <^JLł3lJ ^J-ujLłjj^I 
<sS^ Vj-W lPjj-oJI 

olj^ _-3UJI J-C 

ol^Lilll i ^ś f lj ]j 

I ■ - ■ t jJŚ j . <Lł_fi I j|J 1 

4llj -ini 11 /j L q..jl -jjjJ 1 

aj-* ^J-iLł g. 1 j i A II 

Li_ij,jJf£ d j ■ . VI ^.Ic. 1 u *> 1 j) “* -*■ V *Li_LłsJ! 


^ .^i tj-.- M^i (r) jŁi 

f I J ■ U Iji ■ , ■ \l tli [ g...L Lun. 

Chloroplast Sjlm^!vLJi i-wS jj 

^J9 p.1 oIajJwmu^LJI JidJJ 

J 4 j4 1 tł<X ^llsIjJI cjLiLuJI 

^ ~ illGj ^ 1,^^ 4 ■ .■ ->f '"■ ^Jli. 

U^J 

. '-A U AillJjui^ J| 4 -luIjJj 

£ J j >° gLi£. UJ-*-*-* 

' # 4<Lj^ 

Lajij^ujjJl jjl ^ l Th. 111 <UAJ Jjj .j^va 

Granaul^sJI ^.4 .cjLuu^ f> IsC-J i ! jj& AjjJJI <c&jac Oj-ujjj SjLa 1 ^o Stroma 

u-s ójj%^ * y ojj%^ * t° ^ ^ i ^ iluzji 

i-ual jl LuajJi ^ s ^^4) Granum *jLiljJI ^ ^ H lj^jjjj £ \ i~, ,.M Jl *. «. ■ ^. Ji.lj jJuU j ji l£. 

i _£ij^_a c ^ojjjJljj ^Łij^l^JI iSLLJl ^oILa-S ^^Hjl 3-J^ L^Aij 

^-3 jjłI t ^AlJll 4 >ii^U ^jLi. ^1 ^1 lJ^IjJI ^yJi 

. 1 i J J ^ A - ' ' 1 lJ t_^Ł. ^ ^ ^j-O ! JjLi£ Jl-ł^jl—i ■ ' ' I ^ 1 Ju 5 - (' £ ‘ ‘ ' j ^J j' ^ ^ y_Sfc. 1 ^ * i'T. 




\ S ^OJI ^jQJI uSu^U ^Ua.SlI pifc 































: I V j/"> 1 £_Jjl p ' J 'I Sj-pL-uJ^UI 


7v . tl 

(jjJ^ AjjJ 

Chlorophyll a 



jAa/9a j^>-\ 4j jj 

Chlorophyll b 



^ ^j ^o>^J 1 4j 

Xanthophyll 


*/. o 

ju:jj jAs^l a]jJ 

Carotene 



Jjl9 Jj^KJI . 6 JJlI jLU^LJ 1 ^-9 V 1 £jl ^Jl J .lA^ V 1 (J^UI 1A 1 dUjJ 

6 JjlI ' a «N J1 jAlj LuuljJI o l -..-y.^ j .^j iA il pLajJI A iLaaJ Ło^^łJI A_u i AII iiliaJI (_^L-ALaLj 

pldtAc.l A1 V\ 1 j^-łuj (J 1 ^.H1 ^jl <ii\ x h V L^jV I^Jkj Sj \« j^> jI wicLł pl j-łAl^JI 

^ (I) ISJ^J 

^J^l i>»»~ A I cr^ U> ^ j^oI a -J I Sjj C 55 H 72 O s N 4 Mg 

. A, i ^-S ^ . ^Ju-uAX-oJI J ii^X. <J p ^-łAJI 


®) (J ^ jTi <juujLujI a -u. / > 1 *G^lł ^j-° cjLajJI £ 9^9 cj^^pui 2 ^ ^ jjll jj 

Epidermis ^UmJt j LisJl jJLJł - > 

AjLu^^llLo (J^J-TtJ I AjJjuO^J A_L4 lJu2ijI jL» Lj^Lk. ^J-O Sjj^.1^ <ŁlL^ I f\ A JULt AJLlL : (J-O LfrJuO 

.jjjlUI I J£.Lo ^jJl i^ j^JI A^jJaJ ^iai-o l^J ^a-jlAJI jl,J^JI j jjjljJI 1 11 Vv~ (JjLSjj^Jill £j-a A-pLk 

Mesophyll Tissue >UJł - T 

: (>* uj^fj AjSjlkAj ( 3 - lS^ JIj y*JI (J^ 

Palisadę layer 2b.aU*lt 2UŁdall (I) 

1 > U II ć)j,JiA J1 £c_la_uj A_»J^-Ol£- JljlJI <J_iiaILujLO A ia i. Lua ^j-° 

(JjJILujjJ ŁjLojJI L!iUJI I pjj^JI ^_s Lg-mAj I pIj-łA^JI ol jj-u^LJLj <_o^ 

. <_U J) j-AJ I I £yQ J J_i ^ ^ I 

Spongy Layer 2 u%Julu/Vi (lj) 

l g L/9 a< A^l^r: -a 1 j*^\j>- ^4 ^S*JL> j Aj^Lo^JI 4j2^]^J| J^LjoI Jj>- jj 

^-4 Jl5I A^wwJj $Jjv2j>~ oliA^^ ^ip j-1^-j 4j^uo|j 4 ^Aj oliL-ww4 

. 4j^LojJ| 




(££jlUI ^jLUI i 1 1 pLp.^1 \ V 




































{O) JSUi 


Vascular tissue g-u*ułt - T 

LT^ CSJ-^J J <>o (Jj^ 


4 \ < M n jJI <jljIx.^JI 1 

> < <ti^k 11 ^■ix7i,łjL> Lł^Lk. Lft-Li^a-flU c_Sj)^ t<~* 6_l£- ^_3 < \ <ti^k 11 <Ła £.^ I <_skl£.^JI <_oJ^J I (Jjk.lj_> j 

<_*!»IjJI <->j) t A* U <_uIjiJI jl^-oJI (J \jl& jH> ^ ^-LLujJI U jmII pL^JJI u <ti-k U 

.CjLijJI ^_9l_> lauuj^ILoJI ^ v j< i\,lI Cjk^^J ^kJ 1 



2^jaaS\ ^ 

4j 1x1^0^ I skllSkoo ^oJl Ijjfe kJj3jX-^ 

I^JjULoJI Isj] jJI (J^V>- ^j-s^oJl 43jJU>Jl lLLwJ 

____ ) 


sr ^OJI ^jLUI ijijsy 11 pU^I ^lc ^ V ♦ \ ^ - 

OT Vi i 



r *\a 




























M 








pLLJl ^c^LuSVt ^k i ta 

J_u ^)Li jaJl*JI ^ ji-łAJI pilili < i 1 pc. ^.s 1 >I jJ^lo ^c-ua^l Jjl ul 

^.s j)u.All plijJI 4 -ujIjJj dLlj J-<-^ 3 -* <jł-oL^j Van Neil 

P P 

l V Ł*S^p -Ll-ujljI J-l 9 JjJ K lc. ^ Jp 4 _JlJ I J LjIlC 1 11 i <-ul pl J x3\^ 11 

3^3^ oI aULlu J Ij c jfi=‘ ^ lA^ (c^^L*JI (>> 

«-P p LjljJ C 0 2 JI^I^ I ^-9 L>^p*\ V 11 6JLA <1-ClxILłjjlJ ^jJI \Q 11 J|.\ 3&3 

• Cu^jUI J>=^ 

^ L^i LT^ <-U*^ p^-^JI ^1 J-^ (jLi jSj 

:4_jJLjJI <JjU_pJI ^_9 Lp£ CjIjJ-JlA 3i3^* iS^\ ^^2 (JI 3^ ^£jla j)O^L cLslj ^_S 11 (J-oaILujlj 

6CO +12H —►CH O +6H 0+125 j 

2 2 6 12 6 2 

P P 

pIj-ł-^l^JI oI jL ll 1 ^.9 ^pJI <_uj )11 cj^ 1 x.UiJI ^1 ^j-i^pLsl ^^Luj^I Ij-a 

(J pJtU jui \ ^3 pLoJI (J Ia. \ p J)aA 1I Cujjlll Li^p^J ^-9 Ól)^J LoJ <ŁQ-i i a-tj P 

. CjljJ-iA p 3 ^ 31*3 LS^ \ O^lUlJI ^J-O <LLujlLuj ^-9 C 0 2 Jl^p^V p-^33^ '1 

H 2 S ^j-o \ (g jJI du^AJI JU> Lo^ pLoJI ^j-o 33 ^^' o i >-<-^Vl J- 1 ^ I cdJjJ 

:^!j Lp^ plj-tA^Jl otl-pJI ^-s ^ j) aAJI pLI jJ 1 <jJlojlJ <-pL*J 1 <LpL apj*\J l <JjL»-pJI <jIh^ pi dLlj^i£.j 

6CO +12H O „ r H t O +6H 0+60, t 

2 2 ,Li a ,J< 6 12 6 2 2 1 


^jLi <_»^paj <^ x^> cjLi5V i_<j»-pLa. ^_9 pLpJjlJI ^j-p ^Li N ^ ś. N ^lx. ^^3 

^ijjiaJI £-± p<J Ijj-Sjj Chlorella!iL ^ p jlu aJ l >— 1 l^.KJl pLpiaJl p^3-^ J-oaILujI <J;p 

16(3 

^j-p Vj-» 18 0 ^J.i~^j.xi < \' s $ l j-JlIslJ <j (jl^ (J-paILujlpJ I pLoJI J)-^H P LjljJ I <jJlPl 3|J < v jlu [ \ p 11 


4JJJ^JI ^Jj-JuJI 


(^^jLHI ^jOJI ^J)-ł^> 11 pLp.^1 




u 


"r 



























^ 16 0 (JJJLjJ^ 18 0 J, \]r \\11 ^j-a J)-<a 11 plAjJl <ŁslLol£. dcLusallaJl <jl I 

JjLs .IdA ^J£. J \JjjJI SdLijJ^ CO 2 (JJ^jJ^ pLoJl ^_A .m^^M IdA jluSuO (jLs dllj 

16 0 1 L»jlx. < 11^1 jj~^"\$ 1s O (_gjp^ * C0 2 ^jLslJI pLoJI (Jl a3łHxjj1 <_>j 1 i pLolsJI 

:^j m C\ ljLa-oJLi dLld \ ■<^ ^jUJl pLoJI ^s^HaJl ^A 

6C ie O +12H 18 0 ^ qUł —► C H 16 0 +6H 16 0+6 18 0 t 

2 2 6 12 6 2 2 1 

( w L u loit 4 _j ^rtlLJ 1 ) 

6C 1s O +12H 16 0 ^ aUł —► CH 18 O fc +6H 18 0+6 16 0 7 f 

2 2 , Ki a , J< 6 12 6 2 2 1 


t <Lu 3 ^«Lu Ci MalidJl 

(J-pI^xJI <Luj|jjJ ‘'UjLiJi ^ * 0 <1 -uj ^_s Blackman^La£M j ^JLsJl 

pljLjJI <Lilo£. J»„£l ^ALi^ Sjlj^aJl ^ PJ^jlAJI (J-al^A. <JlLa J},.AJ 1 pLijJl <Lilo£. (Jd*_aJ 


pj) is\ 11 1 ^ \ 3 * ^_łJ I ^ iS*» ii dl>^lx.l 4 \ 11 LaLol^oj p j) .< A11 <du.il <n\ dli^b-Lsu ^ <n^i ^ 


^ <_i-ou» jA^f I Cj^IaLsAJI ^ ^.^LUJl Cj^IaIAA JI 4jj^u3 V O^IaIAA J < <Ld_axJ I &J_A <£.j_ujJ J Ji ^>. nil (J-pLslJI ^A 
^_S ^1 pj).AJl ^_S ĆilK” <jl ęj^a 1 ^ i pj).xAJL> ^ALaA ójljJiJl *L^.jdJ ^LujLujL^. O^A.liIlJI 6JA^ 

.<JlLoxJI <£.j_ujJ Ji.\^k a 11 (J-oLslJI ^_A ójljJiJl <La.jJ (j^dA^ pl^-ujJI ^.^UaJI 


Light reactions * Lj^LiUl * Vjl 

plj_uajij| 6 J M 11 i^U \ JjlS £. PJ) ■< A11 3 1 << 1 La Juf, — \ 

<_iLUJI ^_s (J^Vl L^L j\ j <1 a ^yc> dl j^ LLJ1 u i <rv \ \ (J_ls jjj)KJ1 ^ 1 oLj1^ ^Li 

. (J-i3 Jj) KJ1 ^_S <j^lia.>*s ^_<-ó ^ <-5 Lk^ <Ls^jJiJl pj)ua! 1 <5 LU dli j <J3 LLJ 1 ^_S 1 oL .1 <I a 

. SjLlJI ^ 1 <kaiilJL» J_sl^jjjKJ 1 oLuJ^k. jjdjLC. ^-cljullI^ 

\J <-iLLJ 1 ^J)" jjjjd ^JJ^.1 6j-a oLł1 <jjH^ a 11 <-5LLJ 1 LajAc.^ 

6j^ł LUa.tAa ^ę_j^ua_sJ pj)1 (j-° 1 d-ł^- 0 (j-aLt^alla 1 <^^.1 ^ JaAala j-i£. J-lSKJ 1 


\ 0 ^lUi ^QJi uśu^iJ pU^i pic: 

■■ \ ’\ 


r.\<\ - r*NA 

















ajs LU l 




lJI J^=H 

I gVMił J& lilii 


4-jj^i^L n O^łLLłJ! j a ^ [a (l) J^-O 




J ~^~ Mil - V 


I * " ‘ ' ł ^ ' i>° Sjj ^"iftl l 

t.^1 *ts3^ 

‘0 j> n , C lj 


ŁSLta 


o** U>^J 


- V 


ATP ^ UiIłIłH Jj^^j jJSJI 
^s Eujj^jUi ADP jLmLj 
<£. £-0 g. 1 j 2 *. 11 5, Vl1^jj^Lł11 

bifi ^ Anńj (P0 4 ) 

d m ji l ^ jjjjjj Li *LxLojlJ 1 

ADP+P-i^ATP 

Adenosine -P P+P —► Adenosine -P-P-P 

gjLlJ l I J -^.o \ — i 

J ^.1 mfl pLtJl jlU ■Vłl <j-g 

^ f*>*l 

>“jJJ »L> lA-Ś I I 

■pi 

' >11 lul .**■! * ‘■■J)^ 
ij »a~ 1 1 1 a J_ij ^aK^kUI 

L& 4 -I 0 .(j^JjJLł^JI 

aiójj nadph 2 

p 

<_LJ Lj S^)J3 ,.\1 jl ^ lAJjJ 11 lii 

■ J-U^V I £-A 


5j "li ri^LJl 

NADP 4 ] 


pUJl jLUiiul jjULoJI r.iżyi J),1 LaVl — ^ 


^^jllll ^jOJI i Jus\ 11 pLp.^1 ^ic 



gQjjUi ^jj-JuJI 













































Dark Reactions 5 Ld>d}tfł * Lud 


14 cc> 


<? . .=0 


V. 


* 






■ UU 

^^KJI 


L" Jj-^ 


^-S (_id^~ L$ l] I C»^k lilii <£.j_Ol^-o J 
((Lo jj~ jluJI )) Sddku^LJI <_iuuaj| 

C0 2 jlc ca^l* ^la ćl*^ <ldlj^Jl ^jLk 

LS ^- Jj- A^ ni l £* fcjkdL 

Milkli 6 d£.LujLOU J NADPH 2 U^ J^O 

j!j_oJ 1 dllkj<ATP y \^ o 11 

. <Ladljd-JLA^jjkll 


g^Ll£ <JjĄJ (V) JŁlŻi 


Melvin (jlll^ ^-IkJI (jkod dlij 

ILuj ^s 6jdck^j Calvin 

dis 14 C £_uj_oJ 1 (j^jjkll j_akd elLutlsl d*_» ljdj_d^Ul Ca^klilll uli £jC. < IulłU! ^j-° ^ ^ £A 

^-ual ^ad 14 C J-ko <j^j£ <4 ^0 2 *jd*lj (V) Jkl jl ^ - ^J l ^ Mjj^KJI ..ki- . l^a_udj 

JUll ^j-1k*J Jj)^*N 4-> ^_S ujkkJl £_jla j ^ad ^!>j) ■< A 11 p-llaJ 1 Ćj ^d^k > o .m i.1 (jl^ ód*J ^-1 \ ■mo o II 

j).<A11 pLlJI ^LslLolc. J^Ll cd^£d ^ll 1 cjLj^j-oJI 1 j^Ijlas ^ad <_dkols j-k 1 c»^klilll e_Ł9 jj <LildJl 

• jldSLJ £_koJl (j^Ujkll £j£. L^-JlS 1 jS-ui*^j <Lualk J j_k> 

ji u^j-o <jj!^d kls M ajIj 6 J_oJ t A 11 plldl ^Likc. C> j <m * 1 1 1 Lodlf- <dl ^łu luli 1 C<^ jA jl dS^ 

Lad Ljuoj^ Ca-akll Jj*^M 1 ^ j * 11 IdA^ PGAL J \ A di I j t <i v 1 ^ j S 11 «^-S ^ r> t m ak jJ&j Caljd Ca^La 

Calld JjuJlj Lilii J JJ^^kJl pljLjJ u^j-oJI IdA J-OJLJl-ujU <jl ^JLa± ^ ^!>J)..ia 1I p-llJl £j£. ^dl-jJl 
jl ^2)111^ ^c-tA^1 dli ^ <^j)l^ 11 (jMS m 11 ^S liLLaJl (j-11^- <—a^j-o^ J_ojLLujlj (jl ^\-a.\ Lo^ (jjJŁdJl^ 
daLoułJ^l^ L^d jl^ <ka_ujj Calid 6d£- (j-o Jj < Sd^. 1 j 6 j-k^. ^_S ^d_» jkl 1 ^_<_u 1 d-uj jkujJ 1 

4 k 




























tiLjł <Ł>>btJł^ <L4 

OJJ&Ur 2C- l jlSŚil j J^^>o 4-j|jJl j\P AjJJdll ^ 

^J^loyO V (( OJ-&.0 — C-^Ijj-J^J — CjLlojjJ )) <Lgj>c-J 2 dj\jjjs>? C^lij Ulp oJJ bcaj 
j^s^I LjŁj^ws5\j J^j VI ■J J iSdl A-wJ-Np! <JV->- jl 

(( j j jS^j-l^- A-JLwsI )) . b^S"*J^- njwuIj Lo^>c_>“ 

JJLJl jl jbxjiiVb <bJjb| ^Jl b^Jj^oj 1 ^ yglyg:*! j ojo^s^ c^Ll> j.^-1 oJj&j 

. ^ojJi jiij ^-LlJJ ji 43 LI 2 JJ j.oi .s^ >o* r 


Digestion ^A^tt 

Monomers 5 ^Ly^r Jl polymers 5 j>Ji' ^Ukl' ^Ly^r Jy£ 
.c^lcySn J-p dJJi Jp wLpL^jj Hydrolysis Jlil JJU*dl aj^iy 


Enzymes LjUjpyt 

JijjJUjJl J-P AjjJjjJ 4^*_jXj oJ-pL^J.! J»l ytll ^j^2jLv2>- 4 J 4_yj J y diLa yyVi 

-LoJjtj JpUdl I.E&J .4_ytll 4 ^jLwo_j 5ŚJI C-J*^lpljix5l <_£~L>-1 yi^-o yyl .^-^-rtl 

c->lyyM Js^jłJ JpLaiJI LawL^pj c^cy J £_£yĘl *- r ~^y e> 

. JpLilll JuJ L^JLp jlS" Ojj-s^Jb obi aS"jU I ^jp 4-4 bJl 


{ ^jJh| + J^LalJI gJl^j 


ŁJ U ^ — JlŁ 1 q*Ł 1 1 ąj Lo 4- t ^ 








JiLkUl Ja Ijj 


J^i-Ł jifiy iłJ (A) 


JxLaUI SjLa 


AjjJ^JI jjj-JuJl 


^JjLUI ^LUl y Ju^ 11 ^Jx U 

























(JJJL-c ójL>j ^ir. iaJLs (J-oslU (Jj < (J^-lillJI ^^Jr. CiLojJp^M ^jl JA^.^L>j 

L j^ls y.j u Ac. j-pL> I4J (jjś^ CiLo^Jp^M u J^X-ij . <-1^- J-^ 

(Jjjl^j (_ 5 -l| -LlJj J i»-> (jl ^ vlali jloj L> <m >1 A^l<o > J- iuuJ ^ jr.L<.u-> (_^jJI 


‘Ł-u^sLk. jl^_o ^ Jj^f dLljJ <-U-uu ja£. <JU. <ŁiLiJI La^j^li CjLoljJ^jVI ^jAa >^ . J <ł* o li 


tJj^Tł ^IlJ I JP X-ujlJlaJ I ^A ^-iT. SjLo^ 6 Js-oJI <1 s_ujI^j (j \ t »i > i 11 *^LLol 4 . L^_U.ix7i\HJ 

J®L^ iaAllI £j j ixui . A\ ^[ dLj^Kjjjx^JI L ^o^ j^j ^ 


Digestion in Man 


óJA J)5\H*> ^ ^^_ujj I ->JJ| ^j-4> jILaU <_>_Ol_lAA 6 Ll 9 ^j-° (jLuj)fl ^ O .1 Afl II jl^JI t j2_> 

<jL^J_o JJ£.^j_ujJI^ <IslJuUJI p.L*_oVl^ <L£jl 9J-1I p-Ls-o^l^ Sjs-oJl^ ^ ^.j^Ul^ ^iJI ^ya SlULlI 

.^uL j ,Ai<aij <-uL*JJl JJaJI ^Jr. (J-oILuuu^ SlULlI 6J^-> 

: ^Jj La£ jLuuVI ^-ua^JI 4 ilnc 

Buccal digestion I ^ (<>, JgTt * Vjl 

dliJl <-0 jLo £_L>1 jJs j >^Tm ^IlJ I (jLLuj^I ^iJl ^j)^. >^ ^iJI ^ o .<li jl^-^Jl I „u.> 

aL> ^.^ajls (jLujJJI Lol ^LlUI UI ^jjj! j_ua^fl ^LłJJI j^jj-cGJ <_jLiu^l 1 ^->L^ ^.Lt-LJI ^>Uq"vI 

t—L>j)^.IlJ 1 ^_S 0 1 j) \ ^_> ^łII ^> <_>ljLlJJ I JJaJI (7j-o £; I I Ćj^Iu J^k.^_> i > >LlUL> <lL1^ ^ j ^L*_kll 

^ir. > Lo^ ■««« a ^ ^LlJJI (j-suL ^111 .LI -Loli isS' s (S^ <—>LslJJ1 u t^T\ I 1 

jAj <_q>A^ Umj ^ ^jJl (pH7.4) Ptyalin LaIjJL> ^ o^io.ll Amylase JJLo^l 

Pharynx Jl ^iJl ^ ^ j \* jlu ^ j^lJLoJI ^a ^^Lui j*s <n lluLo LuilJl J1^. > 

Jl-uJjjJI Llf^JI (Tj-O l^-^-ll ^-SlJ-^LII <_SljIjJ1^ ^j-oJI I (jLjlJ^Aj! <JuO Jjua > 

<Łol9 dLlj pLal ^5 ^£j_oJl ^J 1 ^iJI ^j-o ^LxJaJI £-3Ali ^^A^ |j<nu AJlX> (3*-5 ^-IjJ I <ŁiloLC. j nill J 

. I^^ JiilJ jLoj_oJ 1 (jLujJ ^L>l Sj-\AII^ <_u 1^-11 <i^a.^JI 





(5^jQJI ^jOJI \Jus \11 pijali fis. 


- x *\a 




















(S) JSiu 


A^J c£jA-^=JI JiaJI ^ j-a-j : 

^£^JSlSlJI Jj) <\3t 11 lujLa^o 


3-^3 JaL^-oJl J AC. <Hj LLsaj 


CjLual 1 3 I ^j-o <£,j) <ia_uj|^j 6 Aa_oJJ ^.LsJaJl 
^_Ol_ujlJ ^uJI^ <_1lLu^*JI CuLULujlj^I j 

SlAlII Jjia cr L Sj-^Lujuo ^ ^a j Peristalsis 
< 1 3 ^L*JaJI £-ij il^J l-ujloJI ^A^ ŁilAjA^-JI 

(J^-Ai < <\ x A LfrJ I CjI jLu£A*JI £-0 





SjJUaJl CjM^AC- 




Gastric Digestion : 3 JbtA) ^ p : Lu 13 

iliAc. ^£j-oJ1 II k \ ^g-iULo Sa*-oJI 

Cardiac Sphincter jljill i-Ai ^ A<^rr» iiiU. 
<*2Jk 4 1 .Ar <1 jlSjJ 1 pL*-o^M £jC. 1.^3 ł Lo5s 
Pyloric Sphincter UI^-dI ^_S a^^. u~ Sj-ualx. 

ŁjuIasJI j)^-oJI ^a oIjljui^^jJI^ (N *) J£_Ai 

<^A*-oJI jJu-£A*JI L^-Jl lc ^>u Jp ^jj 1 6 A 1 

: cl)^ UJ^ L 5“ ł ^-°^ cl/ 1 

X *\ Łjl-ujlIj pLo — N 


SjjłaJI 0 *) JSA. 


(j-sauoLaJI I aa (J-ol3lu :aL»j^J^^jAjl^JI ^jAl^La. — Y 
(pHI .5-2.5) l \ .tA xa La. 6A*-oJI ia xxij Jaja. (^1 ^- 
. ^LsJaJI ^-o ju ^uJ 1 djL>^ y &II (JUa (J-^*-> Lo^ c>JLlJI ^ 3-^ 

ur^ ^ u^j^l ji^AA L5 -ld J-^u c^aJI Pepsin f^>H “ ^ 


<h> > -ulijlu ajl^J I <jAuoLa. (J-ol3lj^ Pepsinogen 


^-Ol-ujla iLs-tiu 


(Ja-Au ju£.) 


HC1 


(ia-Au j-A) 


iCuj^JI jjj-AJI 


^jOJI v11 pLi^Sjl ^lc V 


w 



























J_uj^1_uj £y 4 n* ^ <-> J T\ v > IsljI ^-łLoJI (J1 ~s.~v 11 ^Ic. ir> .u/v 11 i j m w .11 J-<**-» 


. J m w II Cjlj-»J£. ^y ^j-LuaL^ (J_uj*^L_uj LgJ i^ <L^JraJl 


Jj%JI cljJjc. * n r i x „- *La + Ó^J -* 

S6JjlU <lU.ixrJi Lł^LiJI *L»da-oJI 6jl is\r li yy I jLoJ JpLująj 1 _jl£.J 3 

6jj& ^-LLljJI ója_oJI mJlsui^JI ^Liial^ <\U c,jlJlj-ś^M jL* Jjl <im11 Ijj& (j^- 0 ^ 

-LaLj.txl^ V ^ 3-^ 6j^-ua ^_S ^j-i-^. \ ^ < 1 \ v.H 1 y. s Lo^ <_OL-ual^JI 01 jl ts\% U Ja_3 y* Sja_oJI 

HCI^^a-oL^. Ja_a_> Sda-oJI L»^Lk y> 33 ^ j-a_> 


Intestinal Digestion *L*«Vl ^ puA$S\ t 

Smali Intestine > 2l ćjlŁ jJI «. U* V» 

ó^? C J '-^ A ^l^a. LgJ^ ćy> *L*-*VI ójiij 

.I^lijLujloJI pLuoc. L^lpljlll ^j_slj .Llj^j^ 3 L^-H ^_s ^-ujN , Y L^H* 1 j_> ^_s ^-uj V, o 

: ^-A <Ajl9jJI pLs-o^M ^_S ^.LaJaJI J-^*-* pljl 11^ 

Bile * 2U$t>k^t 3jLajJt - > 

< T ilVu«* ltH uU^J ^ *333* pljiJI uU£JI 

^.lf- ^y^y^ I I ^yuLLj (J|g iii^ <Ajl9J ŁlIAJ ol j-jra-S \^ 6 \ CjLulA^JI ^ I < ^-1A J 

. pLoJI V (jjjŁuiJI 

Pancreatic juice : 2Lu^bjili-Jt 3jLa*ft - Y 

: LT^ LS^ f 1 LT^ (> 

(pH 8) L^i9 iaL-uj^JI Ja ^ HCI (jA r>^k JjLali : U oLj^-ł^)^ \ > — I 

J^jJLo JUU bu*J 1 J l^k \ : ^-ujLj^^JljJI Jjl1xo*^I — <—> 

ltH crH J^j Lr^-9 J^J V 

j 1 1 ^jJIj Enterokinase J Trypsin ^y-y^j Ik-tiuJI 


VN ^OJI ^yjlill l-Śunll pLi^ll jvl£ 


f 


r.\<\ - y*u 







. A \7\ \ \ 11 CjIajAc. I ^^ 2 ^-*3^1 ^£-1 4 3 > <i jjl p.L*_o3U 11 

1 ^ a\ t3-^* ajlj ^3^ 3-0 ■*<« 1 7 *-^ 4 m& j ^al I ^j^-AjJI LlaLo Jl^-j :Lipase 3 } y I'I ^3^ — a 

. ę. I^Sl-l^JLj 


Intestinal juice: 2 u$4l«JI 3jL^tfl - T 

^pJIj AjJLlJI CjLou»3^3M ^-ic j£ 4jLil9aJI pla_o3fl ^)l A^ ^_S Ao-^Lk. L>3U. La3j-^ 6^)1 j.<r*x 11 6Aib 

• p-IasLII CjLj jf\ o I I ^ \ 1 1 4 \ 1 nf. ^_3 4jLjLujl1I CjLou»3i3M <J-o£. <J-o^j 

p ^ P 

Jaj 1 j^JI jjuu^ii Iglo U ^r^j ^1 ^>1 Sac. ^jPeptidases 3_» jjlIjljJ I cjLou»3^1 — i 

Ajl ^ jJ 1 ^_S 3j)^^' J-JlIjljJI CjIajAc. 4 Li> Laj ^_S 4_i1juo 3M 1 VI 3- 0 4 \ i* o ^ I ^j| 3-^ 4 -jA jojljJI 

.4iJl^JI 4 ijl io^H (jyćS 1 I 

: ^ ji^. v i 3 s j i» 11 ^ji_ 4_uLjllii i<i 11 cj 1 ^ 3 : 3 ? i ac. j) o^ o — < > 

^ 3^0 L^-l 1 a aj 3 ) -0 3 (_ 5 ^i (Q aa i7.i 11 a aj ))^^jJLqJI i aj (3_L^_» Maltase ^ JLoJ I o>_»3il — 

3^-^ » 3jj ^ ji, ' l 3^-^ J l^j J-^J Sucrase 3^ — 

•33^3fL^o 33^ C 5 ^i (( 3^^ -^-» » 3o^3UI j*\ a aj 31~\. i ^ Lactase 3-*^3UI ^3^ — 

. 3 -^j)\ ii<i * 3^1 ^ 3 ^)f j^JLa In u m\o ^ib (J-* 4 o iAl^JI cjLou» 3-^1 3- 0 3 ^jjIjI ^ 3 -^ — 


Absorption* ^1 f^"aVt 

4jJąji r> 11 L»3L^JI 331^. v. ŁculUI 1 j^jJI 4-o j) o II 4_*j| t AaJI CjLj^^-oJI La^ILo 3f I 

.<l£jl9jJI ^L*_o3fl ^ajliiil 

^1 ^_a Sajac. cjIpLj3jI j ln^.3L> ((N Y » jaj ^_a Lo^ 4 ^ jJI ^Ls-o^fl ^Ia^- c—4_aajI^aj^ 

jj-LH pIasJI La^ILo 3f 4_Bljl9aJI ^U_o3fl In i aj 3)-° A-»3^ Villi o3Lo^JI ^_aj LaJJI 

iloAJI • 3^ iiX *y ' p ■* li *> ^la-uj 4.^. Laajlo iA I 4 «i<\\ ^1 Y ^ N * ^Jl In A 4 >ll I Aib 4 j^.I aha 

4_iiL a^-ujJI 4_>j^aJI OI j \x i7.1 II 3-° 4 ^-JlaIi Aj In >-s. s ((^^LslOljJ )) ^_1jJ pLc^ 1^ 1 -^.Iaj Ajj3LLs 4i^ln 3- 0 
4-Lol^LJJ ajj 3LLJI 4-ąjJaJI L3UJ Ia^. 4i >^a cjIaIaHoI a^^.^ 1 o 13 łn^.^J a ^^_5 AjAjj^JIj 

.n II 4_jJlo£. 0 ^I ^j l j^I i^nr\o 3 f I In aaj SaL»3 ^-^-C (J_oJLj LuAjI ć>Aib^ AAjlSaJI O 31 1 o^ ILj *_S^)JLj 

.JsuujljJI ^LiJlII jLiiIj3fl 4 > ^LLj c ŁculLII^ ^aJI ^Jl. 

aliAsJI 3 jj^l c£5^L*JI ^jLUI ^Jus^ 11 pU^jl ^lc rr 

























:Lc u& 4 Ja A JS 4.i^LAAn.11 dtju&j 



«łLo^. (J^ (Jjk. IJ jJ I d>| j \* 4M.1L I Ju. > 

<_JlJ I pLoJI Jp ^kJ I lj^_> J-OlJ ^ 

< JlIjuo^M CiL ^3 

óJJfc >_ \.jući\^ pLoJI ^_3 <_u!aJI CjLjulpIHjlaJI ^ 

JjkjH ^ (£ i ^LJI J-JjjJI ^ jlj-oJI 

U i S\"\ 1 (g Jj^JI <JL-0^ A 1*0 I 

. >_\ 1 Oli ^ U JUX II 

X [£ jUl^łLII - LJ 


o^ujOJ js-^ O x) jsui. 

<_ilAjJI J ' < < 1701 <ŁiuS j-Quł 

J)^ i <julAjJI (j^aLo^y I^ j_ujLlaJI (jA* ^ jlaJil jLs_»^ At Dt E< K olljuoi^ v 3 L^-i 3 <_ >J_> Lo^ 

(JlaJI ^njI (j-^ 4-11 olj-ila-S (j-alLo^i Li^laJI 6AA (jl Lo^ Cj*^-oAJJ <_u^LlaJI <AjJaJI L»^Lk. (jA.lj (j^-AA 

Lfl-Lo ^ Cł^-AaJI (J^.lj < 1A U1 <Łi£.^VI J-Juaa. <aJHi ^ <-o 3 l 1 jJI <Łi_ijia_> CiLouEp^^ 

.«_v 1 <aJLa 1 ^ \ ><~i \ i pJollj 1 ^ \ <\~>* \ (_^jJI ^L^aJI 


Metabolism (( 4 > a/Yf »^lAiN 


^ ^njI ^ <-Pj) aA^.^JI <Jl»IaxJI jl j-oJL ^-cuaJI l^-Lo A.1iH-m a ^njI <JlLoJlJI ^!»IaxJI JAdJI 

. I jiLlI (J-AolIIJ I ^LsJlOlC. ^ l^_t-a L<-aIix> I 


rr 



i_j^jLUl ^jllll i-śunll pLi^II ^vl£ 


f 


r.\<\ - y.u 













Anabolism * ULJt 5 uUa - \ 


<_b 


-^.-1 \ 3 > JLU ^kj 


^_s (JjkjH Sa3l*-o jI^-o <U \ j< nII 4_uI jJlJI jI^-oJI (J-»j)^." ^ 1 ^-jlSj 


. ^ Aa 11^ J^JI ^_S iy. J)*\ 11^. <JlJlA lf. <_ł jl^-O j*\ i < 111 


(j-aLoL^^I j\ i i i 'y 11 ^_S CjLjlJlA^j^JI ^ I ^j| {^\ (J^^JjlA < ii AX>V I (j-aLoL^.^1^ 

. j-L^JI c.i^k~ ja-ujL^JI ^_s <i\ aj jl^-o ^>-*j * <il^k 11^ 


Catabolism* 


-r 


p p 

pljV <-oj!illl <2UaJl CaI 0 < ioJI <-Ł^aJuOuoJI <_uljjLll jl ^-oJI 6 ±jjl& 1 < a LolC. jiUj L^-JlS j 

.<_)^jl^JI <ijUaJ»1 1 


.|kt<t->tt ^ j iUa-jiaJ! $.1 jl4VI 

pLoJI ^aLt-alLol ^kH i liii aJa a U.J1 pL»-oVI ^JJ. <Ło^- łA^_oJI ^ ic ^1* U11 ^ ^_i aaj 

qjo^j dLlj cA£.Lujla dłl^j^k!II L^j ,_\^> L5 lJI AkjuUJI pLs-o^l <jUa_» 

^ I ^j| (jA* \ J J)^.^ i_1 ^ J«« A jl ^-oJI 6 J-^J ój^k 1 i <LAjl^ 4 \ it< j^LsJaJI 

pLLjjl^ ^JuSjululoJI 0*^1 jJ^C. ^_S S J aJ-Ju CjLł^ISla <L^_ajlJ jr jJl] I <^jlS jIjj J< ^Ti ^-1^. Cj^LłAaJI J^UIa 

Ca^LłAS jJj-O A (_£J-II JaLL-oJI < k 1 U 11 pls-O^I JJ-ijJ ^J-liJI ^JLiL^. J-^IjlJ I AJlI ^ Au II 

• EJ UJJ ^UJJI 


^2 jJL*3\ &JL 


&L+*-i 


SS^KiH 

. y- ■■,-i j, ^ ..jJ I ^ cLkd j^o 

0i3r 





! JuULoJI Ja^ljJl ^j^a^Jl 4ijA^Jl 


£la j^JI ^jj-JuJI 


(^^jLHI ^jOJI i 11 pLp/^l 



*T 































- jJL^Jl ę .Ul balia I 4»bbjyifl.tl j^t^lalt ^4 Ajj^ o-u/Vl I j^cuU : 

SCjLiljJJ < t 4 <ml l \ 1 ^ t » /\ A 1 (_0^ S 4 ^ « <« *^f i < 1 4 . 1 -V U i . \ ^ i>»nQ rtl l La - 

I JaJbAJb <_> jj} o jii^fi A \ ^UJl Lo — 

: 1^1 ^LJbJł ^L i^I gfctt Ljbl^yi £yA l+A 3 jLuL 4j*^pe-*aJi AjLv VI jAa*l : Y^ 

.dLlj ^ Cal U \^k oJ 1 óJjjlj ^Lol£.I ^jn axj (jI plj_<AAJl CjLaLijJ I ^ tb~t <<n ^ 1^ 

CjLaLijJ I j^Jl^. Cl t Ajg 1 <_Slj-u1_LoJI <_>^HJ1 — 

I Jl^k. ^LuAiAjLO pj) a A II óJ_Ju — óJjjljJI ^LoC-^M I J-^k. Jb. — 

A &Ajuo J i.(«i*N 1 La — 

. iu^-A^Ul £j£- < ŁlT^I jlil <jl4^I ^y\ lVi U J^.1 

^ ^ ó^ijź — ^ 0 ^ o J> ' M< ^ ~ ^ 

. <Ja_uj|^J (—i <II (JjjlojJL}L k ja£. pLoJl J gTt \ 

<->jl r^VI ŁbUlll — o .lii^l < \ ^UJl — <->j* <?<ll < \ — c_jj-utIlJI 

. f^j) 'A H pLljJI < ŁiLol£, ^_a 3 \.\ cuLa ^jjAc. <_.<J^I ^ 

j t a jJ 1^ i li l^k j) ^ aju^s — L^wJ I — NADP — o 1 3 i iI ^_a^b j 1 

. ( j-o ^ LoJjlxtJI iA^-A^Lll cALcliUJl (“^) 

pLJIJ NADPH 2 j Jl jj.mCI - ATP j pLJIj o^jUl jj.mCI - 

ATPj ^ - NADPH 2 j ATPj - 

. -i (j) 

JaJLa jj — Jaii^ pHjI <J2k.jj — 

pH Jl^ jj — plciJI — 

♦ ((t, g^itl jl j^JLlI ^ll wLaj) iA^tI 4 -łjI.jJłII ljLcS^JU baliaVI» : 

S ( j^aLt^aILo'^l <ŁslLol£. ^ <AjlS jJI pLst-o^fl ę-j^- ^g\ ^-S ^ I ^ 

SL^J-caj I J^jJaJI Lo^ IJJŁ (J^-^- {ja 1 ^ 1 ^IlJI jl^_oJI Lo ^ i^ 

S|\ 4<i^k II L^Juo ^aLkUj j ^ i A ^ ^aJI ^.LsJaJI p I ój^k \ I j La 

((4ol ljLluII ^aba^al ^ ^_cJ» : 

Sl^LsaiAl Lo^ oLlIU <->jjj .<A II l jiLll j-usLjjlJI Lo ^ I ^ 

SCjLljJJ <HjuoJfe 1 Lo^ JauiiuJl t _jAllL> Jj) <i o II Lo JauuajJI iJajJI ^-A j_ual_lsJI óCA (JLBUjI £jjq ^»_i^ 

: (^3bU Ji^ jO^ 


. pj) i A11 L^-jA^Jl3 Jxj ^.*^UaJ 1 C0 2 Ci i Tm ^-lf- oLiLlII 6 j ci — ^ 

* )^_uli_jJI \ i 1 > ^j<i \.1^ ^Lj^j^-olj-uVI a i • | ^UJL> 11 ^jjjLo^j^j_ł 1 pLoJI > j-&a — V 

. ^jjUJl uuA j,.l^JI L!iUk Ł^Ul Jj)l^ko ^ALo^l oLjj-»l Jm — X 

. $j« o11 ilUjuoJI L^LLJI ^-lc ijja_oJl SjLuaaJl V — i 


ro (££jllll ^yjlill l-Śunll pLl^ll 

■A i " k 




f 


r.\<\ - r*NA 































. LjLuJl UbjlLJUi 

. <LŚj^)l ^1 qA J^uJt «LJf gLLuLbUj 

. £jfratua J 4 *3 pylili ^jJaJl ■ ^ 

ljLlUI ^yll iL3 j^I ^ jAb^l ^1 JLaJl <J2 j ubjj LU 

. J,Lajyi ^yS jL^j^ lśjjlaJ 

• jl^S>g}l LŚjJLAJ 

. 4JijH aijj ^JLlI 1-uSjJ u^jjljU 
JaJu&J L-dja }I Ljbj^£» <Jij jLu 
♦ Aj g^aJLlt 3jjdll g-LLuuJ 


. 4laJUg}t fjijS.2 <LJi JlIu 


ILloJ 


♦ ljIjjSU ubjjLAj 










(jl LjlJ ^c-udll 4_i^Jl CjLuI^JI ^-usa^JI^ 4jdAlJJ 3 ^LljjJI (J-^^Jl LjlLujIjJ 3-° 

4 \ 1 o* \ ddLuJli ^I 4_5_łjia_> <Lqulll^. L$_L^. J_> 4aJlLl^o dl^-o ^1 ~~l t 

.4uda-oJl £-V~aVl^ pLoJI^ ji \in*sł ^lLL> LlsI^ łdld-ol^ <_.<,li4i \ 4lli ^1 ^_l*iJ 1 pluJl 


3-° dl j LT*J) ^ pLuJl £ł! l^J £-o 4_d ^V1 dl^-oJl ódA (jLa <—J1 U llś 4_uld-łJl dd li Liii ^ 

. 4 o (J^j 4 -y <m\V 4^.1^. jl^L dJJjJ ^ L> (JajJI ^ jLcull^L 4 jlL* 

^ll^ill^ <_jljjji_oJ 1 £-V-aVl ^ pLoJl J lilii Lol < jLill^L J5H~ ol^l^-M cj^ 4 jls1jJ 1 ddllLill ^_s Lol 


.4. 


ł A 


4 \ P > l_c i 


4 ls juj 1 j\ u 4_jl_3 ^ '^1 1 pLuJJ 4 \*\ 1, \ 11 


4 o i A pi > p,L*Ja Sj^-ufi L^J 4o j VJ1 43 LUJ 1 ^_L (J L^ll lld^. ^ oL 1 j) ^ 11 lililll Idl^j 

Id \* \ 11 4_^_uiV 1 <. 3 ll i o L^-X 33* j Lfrlgl 4 K-U 1.0 1 _Lil dldlc. j LlldJI Llldl-ll dl^-oJl (j^al t s*T\ o 1 pi 

4u-ulllJl oljlJLll (jLi 1 jj-i^Jl^ 1 6j \» ^ 11 oL> 1 j)^ 11 ^_s^ <(j«al.ortloVl 3 ^- 

<JjL-UJ^^ j Lu ii VI ^C-Ll^J V 1 J-Lłsi oL>lJ) 11 ^_S Lolł-> jLujul^fl-J ^Juł 4AJ 1 jidl 1 dl^-oJl^ 

JJl jL^-^ ^ i A11 (^j-o i^>l dJJdJ ^5 <4 ^ 1 t ^ ll ^ o ^Jl^ \ ^ ^ pldiJl JajJ 4_jlsI^ 

.ddlllj) 11 6dA ^-3 


2u2tuGLJl ^ j: 

ransport in higher p 


^ jd^Jl 4 _U_uj1^j 4_ł^lJ 1 ^j-o 4_slda-oJl ^"^LoVlpLoJl (j-fiLusallo 1 ^ 1 j ^y*t Lo_lS 1 \ 11 ijd 

ol (^J-O J jui^Jl c_A i tl^ 11 4_i£. ^1 ^Jl^ (J_u£ill <AŁk-oJI jd^Jl 4 ^ i «< 1 1 dl^-oJl 6 d-A 
4_slldiJl dl^oJl plljJl 4 \.l o a > Ć.lJi'^. L 5 ^i 3^°^^ t_uut-a> l^. 14 > t 

l^)_o ^j_o ddL»£j_oJl 6 ddŁ 3^113 ^1 4_sl1jlj^jjJI ^ 4-ilAdJl4 _j 1 1^1 dl^oJl ^9 4-iLUJ 1 4 jJIc, 
( j^dbjJl^ jLolll ^ 3 LJIj jui^Jl 4_alH-oJl 4^-ujl^fl ^_s dJ^l-Lu^l ^ 3^311 £-<-^l^-a 1 ^ 

.jul^Jl ^ 3 LJI j 45 J^JI pLiJ ^_S 4 jJL jJLll (_lu liVI ^j) <11 pldiJl IdA 4 *sLmj (^dJl 3-*^-^^ 







(££jtUl ^ILlII 11 pU^jl 




- r^NA 


























i jUl 1 jujA-j ^jl L> jA^-»j LaaUJI <_jJ_ojL_ł <LijjJJ ^LIaJI t—ufCjUll Lcu jA aJL! j 

. JajJI < i I *\C ^-9 6jjA ^_9 Li A ^LJJ ^LIaJI 

<j| LI ^ \\7%s ((N ut> )> j^_^oJI q^.~ j >ri 9 1 9 ja o v.\^ oLk 3 Lu ^_s l >.tA jc LLLs l \.^^.9 IjLa 

: LuILl I <L^-lojVI ^ jH_> 

J*n jm 11 <_juLq^_j Luoljl-ulij^LJI LiLkJI £j_o a^.Ij 1 9 ^_Aj Epidermis 1 S j um I) — ^ 

j) i*\ II j^j-o <JLdo ^jLJI 

jjJjlLJL <JauU-o < \<m j ti \ 1 jLII LiLkJI c_sj)L^ 5 ac ^yo Cortex: Sj u 1 sili — Y 

j) 11 p L v 11 LlLojlj 1 x A d ^5 l 5 ^_^_9 p 1 j ^ CjIajlLlu^L ^_1c A-9 j <ŁsuolcA <i_daj l ^ i j 

l 9 us~3 J-^. I J <_ł J $ 7\\ 1 4 M > V II CjLaLuJUoJI £yQ J M*S l g I I k.7l i ^LIuOlJl-IUlJ^ LI I L^LkJ I ^j-° ‘ S J) Sac l^-jju 

. Lu_dl pi m i"s. !~>9^ I j i u \ 11 ł ^\UJL l 9 j^_> L^—i^o 

: ^L Lu<s <_L jH j ^LJI ^ I jj/s Ij^ JALo Vascular cylinder <ŁuLjJI 4 aI^L-uiV 1 — V 

LiUJI ^j-o oL £_<* <JaLLc <Llajl_ujlj^Lj L^Lk. ^j-o olcj)^^^ Pericycle: JSdmijjJI — I 
Lj-o <LojL£ 1 ^ L ^ j jLJI LjJL <kiL£> j j ^jLkJI ^j-o L!>Lj L*j^. J_>UL » 9 LII <c j) * J^j ^ >4 > 111 


JLuuJ I <lllo a ^-9 Vascular bundles 3 aj U^JI f >JI - O 

: ^j-o J^ 1 _^-jUJJ L^acL 

L»^Lk.^ <- 9 l 9 L»^Lk.^ LJLj^c <_'mLj 1 oS^- vs 3 L 5 ^"^>^Lll p-J^JI Phloem pl^yJII — ^ 

.Lj )11 LjIaślII cjL^j-oJI Jaj ^>uo^L> 

pilili (j-ilj a^^15 a. \£\C\ L»iLk. ^j_o I ^1 a^. 1^ v 9 j.<n Cambium l ^ J )\ \ aS11 — Y 

.J^IaJJL^ l \ ^i\j ^^1 -\11 L»pLJ ^U>~i ^LiiLk. |\ ^>Vn LaIc^ e-i-uuL^JI^ 

^iLVI^ pUI Jaj <Hi_da^^ Ll»Lc^J l <-oJj 2 »JI ^j_o C 5 1^IaJI pJ^JI Xylem: ut^kll — X* 

: ^yo y^$ jLJI *k \c..C\ i ^ j)9 i <j| L^ ŁoIaJI 

Vessels iuc jhn -1 

LI A-i l ^ \a J^ LL^_j J <_L LjI j) Pi i u I Li^Lk. < Lu Lu pL I < 

( _julAj ^_9^ tCjL^laJI iLaHo Lł^LkJ I \ u<Ti I aUaj^ Li^LkJI 6 A^J Ll9l9 V I ^Aj^JI Oj j^HJ I 


iCllA^JI JjjLJI 


^^jLHI ^jLJI i11 pLp/^l ^lc 



























JilU jL+^£ ^Lcjii ó»>aJlj jLriJt jjj 


1^-2 Ljfi f\ Ld CjLłjIjJIj ę. LaU iJjiLaJl j_i £- \~vy \ 11 ijLaj LgJ j. jj JlłLujJ j jl Jl^J \ l\U i O-fljJl 

Ci^jp C-UO- jIasJI jjo^ JLi_jjj, Cłjj^j aLIajj Cii La AS 

JjALuu La£ i <lą.^La. ^ji frlc- jnU JIłIa Ł j r * jJ^oJLj tLcJJ -r ^ i ■ m dJjjj jIa^JI ^jic. tViU" <JjAj 

4-SJ^il \ j m y ą s l^> H 1 'i rt S Jjl^ IM I z JA jd.ll Jj > 'i UI ^j|j_ili pLCr^Jl <11 U l i 



* J^IaLI *jIa=ł 


Tracheids iI>Luu^l< - łj 

(J -^T i ,* Li v ^UsuEJł ^-fl L$_il < . * i u * 

u' " L r 1 ^ ł J-^ ia. jli-a J lS - łlj 1'^ u 

^ Y J£dt J jJ&jJU «LjJaXfi j <JJ^ 1.1 n l.fl -Tlj l g ,‘| 



rs (^^jLUI ^jOJI lAi^ 11 pLia^I ^lc 


































i^i imH ^Ji j 4 1 SjLłc. Xyleni ptLrcnchyrntL < M i<ti11 1 ^\ mijLi 

J J -y \ I fUll UjUJ |J n"M IJ jJ^sJI IM \ I 1 Ml -h |J n"l~l \ JjLluJI ( j_S ^ŁjLZiJlj 

.oUlll MJ>y JJoJl ^UC-jl (j-a ŁUojui 


.j>"k-Ti 11 ^iajuiikjLł tj >^9 jUJl _i.^k. juj Plth t ^bt*Jł ~ 

Medullary rays * *Lu=LVJl Ajl£Vi - 2 


a i a i j^l ' jl i f lilii j .s j A a 11 Jjjj J ■^*‘" J <LuLc.__jJł ^ j . ~- ' ' jj.nj 


* *3c.!iUVi i<Ł UJl J^j 5 lJ) i Vji 


£ jpi _ 

.((r,, J^Tji ł jJ& LaS i _ r -l1 j.iaJI cUJ1 JjłIj o-< ua.J 1 jijJLi 



^uJI jLw 

y 11 «v 1 A a 1 


JJW 








jJuJU <Us»jl> ajJL> 


(r> jłl 

_} ■ ■ ■ -V H £ LlJ i y j. * ■ £%.£*© jj ^,kvib>,S "1 J< . ■'' 


^^jLHI ^jOJI iJu^ 11 pLp.^1 ^ic 



£uj^JI ^jj-JuJI 



































: ^J_»La l^-lx> J^)^J pLoJl Jj)* 1S~> J) > JLJ.1 <k 1 C»L»^JaJ &df- ClX.uk 


Root pressure t - > 

^OuullI ^ <£. ^JadaJI jLJI ^j_a ^)Ja^J pLoJ I 1 Jkja.^lk Ł jUI U <<« '_IjdJL CjLslJ 3 Lu, £jX U 4 

(j^aLualLol ^ ni jdaJI ^j_a JnX.uk ^1 6 <JxdJ ^>k > dLlj ^jl dLuj*^ ^ pldJ^fLi SjJ&UaJI 6dA 

dLlj 4-ujIjJ LjJ Ja-uj di^ tjJjaJI <^.xu*>l <Jjk.lj ^d pLoJJ <_łj^_OuujV 1 £Aa.j_ł juIiLsuO (_£jjja. 

.Jj^fl J^iJI ^ 

IjJaJ L&dXJ edd^kj ka. ^J [ t —1 jTi 11 <Li£.^1 (J*^Lk LjJ^_o£. S^Juusai <dLujLaJ pLaJI ^ddl>^ 

. (_£jd^JI L>« .i/kll (jjj^Ls-aJI („1 /ttk> W <Łl£.^1 ^d pLaJI J^_o£. JaX.uk £_a (_£jJjaJI JiX.lAJI (_£^LujljJ 

<_JUJI ^d <1 aLii oULujlp ^^JI pLoJI j^x-ua j > .< nik *L1 * _ jjL^JjJ I ckkikl di^ 

^d La^d*-a <j| La£ ^ja. o® ^ 6^ kjjf^ Jł^^l c >aL^I ^ <jl jj^ c£jk^JI JaS-L^JI ^jjj Luj I 

.<£,j_ujlj <Łi^. jLkJ I (J_aI^J lJL 6 jdJI &dA ^>jlkk La^ ^_> ■i^-yll^ j^JjJI CjtkLskJI 

Imbibition lj >o 2Lu^U* - Y 

J)j)l xLujJ I ^j-a ^kJ I 4 n i 11 <ŁiC. <jl Ld^£. ^ . <juuaLaJI 6 dA ^LujIjJ LjJ ^j-uj di 

^d l,da. Jjd^-a Lfc^pl <JuuaLaJI 6dA ^ i pLoJ 1 » ij-luj ^.lf. SjdiJI l^J <j<JLiłJ-Ji OIJ \ 11 ^ 

Jada (JjjljJ^ t j n-k 11 <ji£.^1 i Lj^L ak ^_3 6jL-*axJI ^ I OJlijI > i^LakJI S^Lu£axJI J^3L-ua 

iJ-usaj ^.k-a. Lł^LaJI (jljjja. (J^Lk. pLaJI (Jdj ^_a j j^ajakk <J_u^LaJ I 6dA <j_OlA I ^ < L^kljJja. (J^Lk. 
.CjLskJI pljja.1 ^J| <ka^ jJjaJI ^-S CjLuuuakJI^ 4 n <Iw il <ŁiC. 

Capillarity 2b>3LaJt 2Lu^liJt - Y 

<i.j.JkJI U t >lkVi ^j-a 1.1 ^tik. 11 <ŁiC.^1 Jjl luu^ itill <JuuaLaJL <iLijkkll u \ >Ik^f i pLaJI ^_ikj_> 

. <-Jj* itiil < \ ■i^-łLaJL <ŁiC.6dA ^d pLoJI j_ikj_> dLldJ ^a-a * , 0 — ^a * , Y ^jJlJ 1-AjJad ^l^jkj ^kJI 
<Juu^LLj| (jLa dLldJ uj N 0 kjJ>J^f (^ulk^l (^Jlj-oI ^d pLoJI ^lijjl (_^da Jjl Cl. a Ir. (J^ 3 

. bj\ iS\% 11 j-i jJ < 4,13L Juk JI <_ł^jljJ| ^^dJI ^ya jjksk <->^-3Lj.7J 1 


YN ^QJI ^jllll l-Śunll tLu. C ^jl jvl£ 


f 


y.\<\ _ r^A 
















:£Llccłt 20^011 JLuJl ^Lo/Umi *idjlaJ - t 

Transpiration - puli & Cohesiye and adhesiye forces 


. \ A*\ ® j^lx. ^jLoJLaJI 1^ dl i<)l <\I> 11 <_ł^iaj £— 


pLaJI juu lf- (J-oJLJ ^oJ1 <_JuluLuj % ^I 61 6d& <jl Cj l i \ 11 Ll^. ^SulllŁ p.Lai*J dal di^ 

Jas <—a pLoJI jjl j) j-u^. o cullI d£^ (.5^1 (J- u£S ^ ^lLaLłai djlil juuug ^-11. ,jLJI ^_s 

( ^-S jAaaJlj ^łjljJIj ((^jldaJI J J) 11 ))(jAjVI CaIjJ <\C. ^_9 ploJI dl^l^-Ju-ul <^joj 

: <_JlaJI ^^SlILa <jlJl-ujl^JI eaajLj^fl ^_9 £_3 lJ^)_a pLoJI Jj)^jl ^_9 <-aj]Va 11 -\ 

P P 

j j . ..< > Lq-q ,~,l " ,/>a il^ ■ .7. U <_i£. jl I j jiss. 1 .' I g Ol i cLoJl cjLj-> 3-2>. dL-uLaj S — I 

.*UI (J-u£iILo J^ <\C. 


P P 

pUl Sda£.l ^-k: łkaL^Il ^aJI <jlJl-u!cLJI l-aojLaVI ^jl jd^. j pLoJI CaIojjj^. ( jJlj I 6— oj 

. < \ 1 iajjL^JI j_ulaJ <_o^LLo j)j_o!LujLa 4-SlU-o 

P p p 

' (3^s5*^ L5^ S joaILujuJ I ^łojJI < a 1 <\f. <ia-uj|^J LS^\ 6d<vf.l — -2k 

: ^JjLa ji jj loj-uu cjluLjVI <ŁlIIx dxu 3jia pL&il ^jl O-u dSj 

. <g^3t juu L_jaj 1 ^j^a ^jl — I 

.pLaJI (jl 11 4 \ i^Lk Cjld >—a a aLj^ 1 ^1 — < s 

p p p 

■k^^LoJI^ L$_JlS ^jLoJI J J-fljJI ^-Lsdaj V pl^JI djLc.LdS dlljUJI C-AOjLi^l J) (jl — _2ik. 

. <LiO-udkJl ^_S J_sll^-3L 1,0^ Jajj-iiJI 6dA (jl 

1 ^ Tvr. 1^3-1 J^LudaJI O^klduJ 1 ^jj*x * (JdJ £“L^J ^.dc jSuuu&i J-jJaILujuI (J_A 1^ 

S iL^Ja Sd-o <\ AM 11 Ca (JdaJ 1 d3LJ ar.lL j Idl <-^dLujLaJI 

p 

:^LLa^ (J-° Jj)3t jLujuo <\ \ ^ \ juu Lc 


^-JuLULjJ 1 La^L^. (j-a J ^ A-l 11 dl ^ ^^ŚLjJI ^L^-^JJ <_AJ I 4 <-A ^ia jJ I ^ollJ I JI^U 

L^_»d^ l^-jjl -t^raC. pLoJLa JdoS ^>XjJI <_S^jLa -LlA^-oJI ^Js-uj^J l 

%% %% ^ P 

crd“>l' Jb*-ltś SjjdJli (_ji 11 I SjjL^-aJI L^LLJl ( j-o f Ld 




(££jlUI ^aLUI a 11 pLaj^I ^ic 




















jLuJI ^ <Łif,pLoJI £-k'\^-±£ v ^ J_uli Cj 

<-j 1 j)i^-mV 1 (J-<-sa^ pLoJI i.^ Juli 

(J^-uJi ^_s dLlj^ <->j,\^iJI o 1 j \* i tili (j-° 


_i .cLaJI <Łl£.^1 ^_S J^ j-oJI pLoJI ^.0-13 
e_LL» l^. aAa >■> <L^_JI jj^JI^ 
J£.LujU^ ^_S <_ul£.^j| 

«V ))^_ł LlajJ I 


:£Lclfł 5 - 4 ^ 5 . 2 L* 4 > Jaj :liib 

<j3j^JI ^IlJI <JaLUJ 1 <_Jlx. <_>j) 11 jl^_oJI (j-° ^I » Sjl is\x II pL^JJI <JJiij 

(Jiu-ul jUUIj ^jjLU (_$-![. <J^ ((^^j^^aJI pli^JI <i.l^c. pLjal 

S AT\h t, k.i\^ pUJJI * ^-ol 4 < ^j) jLuJI 

tJZ^i^^ljjJJiL-LtLjljW JJ* 

pLJlII ^J).<I \ 

c_Ś^3lH^ ^J^iaJI ^Ua-sJI ^-S ^ijJalLujuo 



^j Sieve Tubes ŁJLjiJI 

\ m Jo^_jl^. lr. (_^jp 

cJ^pJ 

(J-OlSO j 6l^_> CjI j <-Ls l^_o <jJL>^£. 
<_>^aj^Ł 1 <->j) \i 1 oLlLaJI ^jJajLA 
^j-o ^ ^jJs ^j- 0 *L>jp^~ Loj ŁJL> jiJ 1 
. Lj 1 xxl 1 ^ CjLo^-LU^JlJ^JI 

1 t A* t <jJL>jAJI ^ 

<Uila *Lua^*~ jjuuS ^ ^j£. 

(J 1 Vv~ <_sJL>jiJI ^łj 1 ^lxa 1 L> ^_Ś^)-Jl3 

jl^_oJI (J^j >_ijl^LlI diU 1 j (( i )) J)^ \m\\ iaj).i 4 >. L^_ł j^u 

: ^_LLp >_I 6JlA ^ oUUI pl >1 Jl 6>UJI i^liiJI 

^_S ^^j).xAJi pLjljJLj ^LUI (J^iJI CłLij ^yc> 6 I ^ <-i^ ^ i & ^.Ic. J-JlJIj (jLoJLaJI — ^ 

IjJł^_o j) 5 \" dLlj->^9 14 C ^_uj_cJI ^- 1 ^- t^ CO2 ^5 

.3LJI Ji-ujl L$"^ L 5^1 ^ CjLsljJI 1 _AjLujlp 


^ ^jy= t 1 ^ ( Ł )J^ 



(5^jQJI ^jOJI iJ>-t^> 11 pU^II 


- r^NA 












SSacI <ho) l,^.iIr, c-ijjtUJJ ŁJLjiJI t—\uli V1 oLł j)~\^ Mittler^Jlo j^JLaJ I ^jAoi — V 
o Lii 1 ^_s cjlsIilII L^-olS jJLj o. ji ^ 1 oLi*J I Ir. ^jiii ^-l! I Aphid ^-oJ I 

J-u^lS LoJjX^ l^Ads-o L^-olS ^jX pl JjlJI (J^SJAj <JL jiJI < i u li VI J \ ^Aa, Lfl-9 j~ ^ v 3 

Jxj^ Łdlj^jLlI i \ uli VI CjLłjp ^ o ^j-c <\ ir. ^ r>a. I < ^Hi Sj iii 11 p i <»^ 

(( ^LjlJlJuO 1 <jALol^.I^ j*\ Jj» )) ^-S £.\j^'\ ^llI <_JJ) jAjłJ 1 jl^-oJI L^i I C.ui L^JjuLai 

^^_La_S & jHaJI l^. 1 3 <jxijjiLoJI 4 qU\ aII ^_S lx.Ua 3 J_oX ^l_i pLaJJI 6^l—uaX 6JLA ^1 ^ 

.CjLjlIII pLaJ iJL >jL <_>^_A 1 ^_S ^u^jjLo <j| 


i * balii ZUjjJkjrfl i!j*l! JlZul wLJl 


iL^L <^ojXijlxxu Jo<jjj Thain & Canny ^1^j <jjQ ^LJUJI ^LLI-lJ N^IN ^l*. ^ 

p p p 

^ii ^jx <_>I -laj)II &Aa jloij <jJL jiJI <_>JA I j <_»j) ^ A» 11 jI j-JL < I^ 

. ŁJLijjLlI gJj U-^Jl 


jp \ i 1 111 i ii \ u-ul->V 1 ^jjjLcu 1 ^Jr, pilili ^-9 <_ł j) i Aa II jl ^-oJI J lilii <jJI j \ i (i~ (jAol dLlA^j 

JiUj dLlj pilili <i-31 j-oJ 1 LjJLAll^ ŁJUjAII ^ u li VI JAIj <_»^j1j ^JJL> jpi \ i <> 11 ^1 

^ijJa ^j£- 6j^L^-o ŁJLi> ii1 jal jja.VI eijiaJI ^Jl^ ^LillJI i_Ś^lo J) i 11 jl^-oJ 1 

•C£^>Al CJ^° L5^' <_^j^L jl^-J l Jaj^LJI 


_ w . , vv ^ , P 

^lllj ATP <iLLJJ <isli jlj-o 5Ja_H <jJlox pAJJI Jilll <jJlox ^jl pLolUJJ cl cij 

clŁsIj-oJI <jJlJ| iJLu (Jj-A 5 ^l! I LoJ_> j^- oJJLJI ^_x JiH^ <lslj-oJI UillJ I ^_s Sji ^ 

. ŁJL>JI <_»^jljVI ^JJLa jpi \ i <i \ 

^jl SjI j^aJI Ła.jJ ^jALa. Sic. ^-U y \ pLJJI ^.S l Jilll <ŁiJloX ^1 <-> j^ llli d ^1 dLlj j»xJ l- 01 - 0 ^ 
.ŁJL>JI C-JLJLiliVI ^-S <il V i <I A 1^ Jpi \ t »111 ^Jajii LouO LaJL aJ 1 ^-S i tiS^ 1 




^jOJI i11 plpw^l ^Jx 

















jLojyi jJłiN jt£». 

Humań Transport Syste 


: LoA ^ IaJlII ^ VI i<~T\ I 1 afl i A* \ \ \ 1 t s~T\ a ,j^j^la £jC. CjL.^ I *k (JJŁjJI ^LsJlOlC. ^ 

^j U^L iill jl^JI - c-ł C£jJ-Jl jL^JI - I 

Circulatory system * 

<LLL^. ^_S 4_l£. I 6dA (J-usalij J ^,J_lł Lfr JlS J-OlJ Jli I <_ł^-0 jJ I 4_l£.^^M J (_\ 1 <lJ i jLfl->ll lj_A 

.3-U-JI £^jJl ^ jL^J! (jl ^1 4_lal^lLa 

jHeart t_dIłN-> 

pLiuC. 4_> 1~» V ^ jLujljJI iLifl (J-JlAJ ^ i L>J) ^k*\ i I 1 ^ 1 /Af. J) ■( Af, ^_A 

.lJ^ <<i*j ‘ Tali <Ł>UrJI ^jJI jj-oU: 


H^ \ 1^.\^ j) Auricles LolA^ ^jJI ^^1. ^wm L* L^_ilo o 1 ^^< xlsJI ( 

. t ^ . .. d r y>r 1 ^ ^ ł 1^ , \ -v ^ yentricles ^llJajJl LoA j <j ^ <Aju9j 4.i lxAf. 

<J (Jjl_i_oJ| £j iU \ 1L> (j-ol (J^ (J is^~\ \^ <_jJ_l^l£. Ij)^. > J-I.u->I^ I £j \ a t tli Ld^Ja (_\1^JI *k i tt$\\^ 

J_łLloJI (J lU \ U ^J_ł1 ^^^-<dL» ^J-IJ ^t-Cl-i.iju 4JLl9^ <J ^Lolj-sS 1 ^ <MJ\^ 4 4 J^J^la ^j£. 

O Lal a La^ j_3 j-i.uliV 1 Lal CjLs^-uj 1 ^.l 1 ^ < Jj^.1 ^5 óL^Jil ^_S <J 

4JLijia_> -lal <m ^^1 ^ ^j-aLiLlj^Lł « \ 1 <8 lJ 1 ^ ^iaj^^l^^JjJl (jLij-ctJLi < v 1 <8 l 1 1 (jLusaal Juf. <jJ^La 

.Sl-LaJl J_a 4 aJaJi\a 

Blood Vessels 2 Ljj^jJ* 2 Lja jVl - Y 

Arteries £-ul>uJ» -1 

(j-a t (jLłj-iiJl jli-i^. ^ i p i «1 ^ 11 pl^^-l ^ \ <—J-9J1 (^j-a ^,jJl l^-Lfl <^JL» ^IlJ I 4_i£. ^Vl ^-A 

O^jjAr. oj ^3 ^ JuQ - < - u ( - 5 - ^- S (3 ^ 4_a_SiIaJl Lal ^.Lua ^-U-uJ 4 _Jl^.^LLJ 1 t CiLsuJa 

(J-a ^ 4aUa-> Lal t 4 \ v -i^r. c_śLJl L^Ja Lł^jJlJ 1 ^ L^.xAI iVi 1 \ 4_»jljl^ 

4-Lk 1 J_ł ^,jJl ^Ls4-aj^Ul <Jjj-aJl (jLj-tlJl ^JaJLa 4^j-a k_śLJl La^Lł^ 4_Ll9j 4_u^Ua Lł^Lk. ^yc> 1 j 


r o ^OJI ^yjlill i-Śunll dLta.\!l ^vl£ 


r. > - r - \ a 



















S TC # / łk k 


V 1 





‘ ■ 






Jdb 




} / 



v,^t % - 





[ LoJ H O*^ jAf. -Ll-uj^ <j j^J-o SjŁc Ji^. ^j_ijI^-ulJI^ ^j-ilAlajJ I (j^al ) V> 1^ pLljl 

. (> jJl1j^)JI Q j-uźjys ^ iC. LoJ ^LoL^. ^j-Qu»VI (> j-ila_JI ^j-o t ^£jJI (jL^-uuJI 1 AC Lo 



JJj^jJlj ,jLjj*uJ1 {oł J^LJj 


I j I jj^. i < i—i U11 ^ ^jJ I L^-jlS <^7i \ I 4_jlc^V I Veins 3 J j j ^ — <—a 

^Ja-cu^JI 4_3_i_LaJI (CLa-uj^ ^Lł^-oJI v_2 i_sJ V I ^)l ^jL»^-ujJI ^1l ^ \ <o < * * ^-iJI dł^LiJI O Ll.v-.LaJ I 

^c-ol-luli CjLcI r> j.<n Sj^^l jA» > ^-9 Jj^.( j-*kjL ^_JlC 1*S *v ujj Jj 3 I J_»^^JI dllj Jj3 I 

^J\ c\ S 1 ^ 11 ^cJa-uj (> j-o <Ju»^Ul t 91t Sj^$l JlLo <£.jc-a-uoli i—■ \ U 11 Ć>LaJvl ^-9 ^j^^_oJLj ^.jJJ 

(Jji_s l ^ 1~\ .a *Gj£.Li j-lc- JcłcLł-ó LLj_> <_Ls_>j j-lc. ^I^jJI ^_s cjLoLolo^JI 6j_& ^ ^A1 ^_o SjjfcLtiuo 

J ■* nr. £_jLluJI ^j^JLII ^_9 <_»^-ajJI (^jJI (^3 > l> c_jLjLjJaJI ^_9^I_A 

ld£. La j_i£. j*,jJI i j-^LJI (j^UI ^ ^ 

. I ^ LoJ (J-Ol^j ^_^_9 I ^_9 ^łUSli I 



tluljjjjJLi JLojI (*\) J<j 't. 


<_i£.jl ^ Capillaries ^Laj^jJI Cal jJJUaJI — £ 

4 \ \ Lj_xlJ I Cl) Lcj_alJ I 4 4 ^ J j>^*\ 4 ^ ^ 4 a i q c 


C)lx.j.folij Arterioles (ollaj Ali) iL-j^jJI 

^Venules ^ olc-aj^JI) ił^jJI <L±>jj]\ 
^ *y \ \ ILo ^ U L \Nf 1 ^J(jlJI <ŁuLJI 6JjŁ i_£lJulJ^I 

^j-SjLa (J-a£. (J-o^S j jtif. J-jLuJI (jj-iJI 
ÓJJ%° ' * LT 1 ! V £yO >3t jTj 11 ^)-L-3 J 


<_)j) l^k. 4 _LlL £j_o <j j)*\ ^ I 4_i_LS^ l ^ \ 



V 




















L^Lkj J-^il £-Jj-ujl 11 JjLlJl lA£.Lujlj 1 JAj jUaliHaJI ^ya * , * * * * \ j 1 ,.\jJ1 

£_JuOl^. J_oIi Ć.u.^> A t i< j 1 4 J. tn'\ I £_JuOl^. Lł^Lk. ^jJlJ O i-C. I jjJ I ^-3 <->JX>J-ll ol J \* i 7.1 11 J-ł.?jkV!> J 4 -S 

.l^Ul^LL^UJI 


Blood fjtll - T 

p I j_ol^> <_> j_o J L^Lk i (J^Luj ^.Luk ^ i jloj ^jJI jl Cx3j£. jl Jj^l <—Su-^sJl ^-3 dLl J^a_i_u 

ja ^j_ll j < Loj^LJL <jl^ <_J^LkJl SjLoJI ^cuull! j ((V (J^ <?<)) <_»j»ajJl ^ł!>1 3 ts\ U („uL^j pl * A i > jj^. 1 j 

£jjQ Ll^u J_i_oJl ^^3 jLujlJ^M ^ i M^Si ^.3 ^ ^ J S J) 1 1 ^J-iLiUJ jAj (JajJI ^LS-LolC. ^3 ^-UjLuJ^fl -L-UJjJI 

: <j-° ^<jJl ((pHV,l)) I iuJL-t^a ^jls jAj <^.jJl CiljkJ *1 0 

Plasma UjiLJt - ♦ 

: £a ^jJI (j-o Z. o i Jjaj 

(/V) olkklJ^J Ca ++ < (HCO 3 ) , CI , Na + c Mo1 Jlo (/>) c ^Lo1 j (/<\ *) pU 

oLj^-uj) : Jlx> (/V) <^jkJ jl j-oj ^j^^UJlj (j^J^Wl <Jlx> 

. ^L»jj_>^ JJ^l t A 3 j SjLuk-P ^.1 <n\ 1 j CjLolJjjIj CjLj-pjAj ^ < \\\& 1 j-kLo^.1 j 

(Red blood corpuscles )Erythrocytes(RBCs) *tj* Jtft ljLajS - lj 

jll a v 1L <j!kJ <juLk (J^jlLo 0 1 p ■* m > M lsS''~^ s ^-s IjLiljl L^LkJl jj^I ^^a 

J^ j-^j ^ jI a i. IL J^J <xLk jjfL i,° i j-JL-11 ^ ^1 Cy> 

<_>j ojJ 1 SjjjJl (JL.L 6jkoJ 1 6 JA <LuL ^11 ^_S j_ok ^A j jj|g jTi ‘ŁjljjI ^.lf. Jjjj*^ Lfl-Ix> Jj^. 1 j 

N VY, * * * 

6jjJH-ujlp pl j a^ 11 ^,jJl C)Lj^j ^.likaJl ^1-^^ (J^kL jLuj^fl (_£jJ pl j a^ 11 CłLjlkJl jjCl^ 

( ( j-U J-Aui^ J 1 <_1 jLolJl^ SjLp ^j-O S J V \^ CjLlA^ Ir. ^J~ ^A J <_ł JjV 1 <Ła 1JC. J ( j_Sl^^.jJ1 6 J*-£lA 

.<Gjl ^J-ll ^111 jAj J-A^l "Gjj o^^L- j - ^ -llj < J-jJ^JlJ ^)-pjj-Jl 

yj\ ^-Ol-ujlI 6 J iJa. 6 J Lo jj<Tv 1 ^jJOJjJl ^_S Jjj^.j-qJ1 ^ ' J \ j 

£y* p1j-a^J 1 oLj^Jl (j£-^ 6 j> 


rv ^QJI ^yjlill i-śunll dLta.\!l 

■■ 1 ' \ 




f 


r.\<\ - y*u 









(V) J^u 


j \ .ui*sl £-a a^ i ^jJI 

6jU 


L^J-1 

^dJI ^Li dlljJ ^li 


cj j> u n< ^ LT^ (SS^ CS^ 
U^J c>^ l^Li 


• ls* f-^ll 


^_S P I J) ^ i I d» L jU I ^LU^JJ 


.l^_L^o 6j v.w oLł^^ t^juus^aJI La^-o£. ajc ^-oIsjlJI j^L^jJI <■ (JL^iaJI^ a \ \ 11 


oLjlJlJ^^_J I ^U> JIjuuL II <JlJlSJ Jś 6 AiAa» jłIj-a^ j*A ^Jj) \ \a <^Lo 2 Ó-Jl^. 

< i I C\C. ^_S Ij^A (—131 1~ ^nj I <-1^ 1J 3 mr\ 1 1 £jl jL<r*X II ^_S l I ox7\ .ui ^ <Lou»AjLII CjLi^aJ I ^_3 6A^^.^-oJI 

.^j^-AjJI ^ jA Al 

(White blood corpuscles ) Leucocytes(WBCs) * ^L^cJt ^jdl Ljb>£ - 

<LalLL^ j^l ^j| a^. < pl ^ A > v 11 ^jJI aaL»^^ ^ ^ j i i .i ^jJI ^_a 6 ^-ujl1LqJI L>iL^JI ^^1 ^ dlllA 

(J^J < >|^ t— sVI ^3La-uj pLł^jljJI ^aJI A Ac ^\\ \ j <Lu^lA» <iaia^ ^< pLł^jljJI CjL»^£JI 

.^j-o^-oJI Cj-S^J ^-3 L&AAC A-»3-^9 f>AJI ^j-o j^lJuLU 

JJa3LJ^ CjLj^^S 1 o II <_Ql^.L^_QlJ ^ ^_3lJ ^_^_9 <ja-<>tjL^JI ^£. ^lijJI g-l j,J> 1)11 CjLł^^JJ ^-ujLlu^I ^$aJI^ 
cj^Lu^aJI^ ^HjuoJI LiiL^JI aL*_>L> La^ < ^aJI ^_s l ^ IHjL> uLjj^ coJl ^hJI <_iu»^jLll aI^_<JI 

^llaAjl ^Li ja-ujL^JI ^_S dl j Lu^LL dl 1 <C\ V ^j^JJI <Łou»dC g-l jl<t* JljJI ^.jJI 


4. : \\ A^kll jjj-jJI 


^^jLHI ^jOJI iJ>-l^> 11 pLp/^l ^lc rA 



































01 j \* i h 11 Ja UlII ^ic. SjjLi L^kl Lo^ < I 4_ic.^V1 ob*^ J^° cjLuiSj 

1 i Aa > ^ Sjl < A o II ^.1 ^IjljL> pl t A w 11 ^jjq <lnao ^I^jI dllkA ^ <_»^-ojJl 

1 ^ 9 I \ \ i ^ 1 ^ * U » ~X- i ^ i **t l \ JloJ | 

6 J. iJ-a» Lł^Lk. ^ f>lAa 11 ^LkJJI ^_S j Lo^_> Y * — ^ Y ^ya ę, l xJn i J I CiLł^^JI ^I^jI ^jAa ^ (j^x aJi 

.^jLś-ajill jLg^JI J JUJJI dUj£j jlj-aj-ujL 

Blood Platelets 2u>« jlN - .a 

^JjlJ 6j_oH-uj-o 6jj) ■<^-) \ ^ ^.llkaJI ^LkJł LujlI^^ < <_>J) 1^. j_i£. Sj-JLua ol r> \ <n^ ^-A 

k_Łll Y° ^łjLslj-^JI JJ£. ^ pl j 11 <_ł^^Jl £_Jj 4 ^ ^ *S\ 11 £_hu» 3 ^1-»1 SjJAtC 1 _Aj-0l£. 

. £-jj^J1 Ja_> ^.jJl -U Ij^J ^c-> 1-4.ua] 1 i,a \~\^ ^LolJuLLo JU 

: j* Jit Ł a\\Vsa 

jAa >^ olk^-a^Jł^ J i i1 ^ J v^ ^ 4-a j) j oJ 1 <jL»lulaJl jl^-oJl JJlj — \ 

.4_ia.1ja.V1 < \\ i ajjIjlIII jlj-oJlj 4_LoLkJl jl <kAill CjLoułJk^M 

<uLJjJl 4 Ai J 1 ^ YV Jjl£. ^-ujlaJI ójIja 4a j J ^ilk-Yij 4 _lj1 JjlJI Jj)^~v 11 oLil^r. ^_ilklj — Y 

. 4 ~y <Luaj) r>^k 11 ^ pLoJl 4 \ ^ V1 <JL^J1 JlLc ^ 111 *y 11 

^.jJl CjL J_ł^i=i ^jC. dLlj ^ (j-alj-o^Łl A w i m c\ .11 Cjlkjl^-11 ^ ^-salj^Jl J-a ^ t «i ^ 11 <_»Lol^. — Y 

. pLtAi >11 

. jJl <_LxL^J 1 ^j->J?*^" * c_ŚJaJ1 <_sJ_o^ ja 4 ju.th\ ^.jJl <_»Lol^. — 1 



(5^jQJ 1 ^lUl iJ li/*> 11 pLi^jl 


Y*N<\ - Y» NA 











<_\ I CjLj-Ł-a £_LAJ 

lJ^.lj 4_JalLLoJI <-l£.UL»VI 

1 ^ i i« 0 \ xJ^lJ I 4_Lc^-l£. <y r \ i 11 % 

Jaj 

^ j-oILuju cJJI ^jl Cuj 

Jxj ^JaHiJ 1 

p 

j% i i »^ 11 t-*LJ \ 

p 

^j£. J-Ł^iuaj 

p ^ 

I na 1 <?< 4 a I a o . 4_i <lL^LJ I 


(jLiaJ jJalll J I ^LSl>)M 

<U_xUI 


4-tA.tAaJLo 6 j-iiu-^ J^a. ^ 

^ p 

<j^_S J^c 4 i I i Ar i_Ś LJI ^j-° 


Ó-of^l LS^ 

^j*\<\ \^ Sino—atrial node 4 _i1jjI u >^JI £ JłJL ^ <n < < o Sj ^JI Sjj^VL <Jl1 

j_jiLs LjaLiJj ^Li^l S jL j^ i Ki Si ±Ła II &jj&j Pacemaker ^JJI c»L3jJ ^JVL L&jLUc. I 
Jli£. Sjj-oJI <JljIjJI SjjJlJI 4 > v i<~\* II i^L^JI Ła.j-oJI (J-t^taS LoJc. j (j^aLSiJ^LI (jjajuj^I 

p P 

SjL)M L^lc JiUS Atrio-Ventricular node Łlda-Jl <LiJVI SjUI L5 _a,j ^yJ^JL c jjl^jVI JtuaSl 

Ło ^)ir. ^ ii xk> JI j I da* 1^ i\ i-U JI ^j-u jja LJ I ^j-a J-LIH ^ HeSS ^ju & i_9 UI ^_JlC <£,j-ujl» 

. (J^-tTu ^-o Lo^ ljLIls Perking 


P p p 

JjVI (J \\ JL^x s 4_LlSJ j <3j V* AjJaJ I Jda-oJL jAin jdaLoJI ^1 SJłJlj 

dUJ^ .(Jds-oJI IjJfc (_gj'~ v o i ii II u is\% II ^llll j L^JjJL-o ^ya \ y»LaJI i—i II 

(Jds-o \ ^ ^jJl pL I ^ . 4 _i-ujlSjJ I ^1 4 \ c\ t <»^k II <JLaJI ijip\ cjJJI CjLSj JJ£. jjJLUa ^j) ^J\ <\ \ 

^jJjjsJI Cj^La. ^_S c-ilaJI oLjj-L jJJjl-o JL L^ ial ^ M ji»VI Jxj l \jSI cjJJI CjLj-ua 

.c. L nr. ^jLa-ujLa. ij^,^. (JJ JLa. ^.s dllj^j o^La. ^_s Jjj-ij 


aJjaJI ^jj-JuJI 


(^^jUI ^jUI n 11 p-Lp/^l 



































(jJuol e\ i <*-*> i i J, £^ 3 -* 3 J-»^I° 3 Ja-ilc. LaJŁ J^v I y^ 3 Jd ^ « t l^J 1 CjLij 3 i Jjl jA-Oui ^3 

<LaoIj LlAj J^^M (2>^ 3 1^ jU> (jlli Oj) is~> (^^al i9 >V1 Sx£. ^j-iijLU.iJI^ y^ 

• AAA JoLujUljI Xl£. <_£^!ijJl luJI^ ^Jaj^^fl^-oLoL-t-a 


^.9 Jli o i A > 9 < 9 > 9 jJ 1 ^9 A5j V * L> i i i jp o .11 ^9 >_\1 < ł 11 ^j-> ^jLi-oj^LI ^jlsJI ^_ojlJI ^j-o ^9 ^ 

• p > '<«> I I ^ ^-dJl JA J^lA* (^-Aj JA 


j^Jth 

(jJuil j_lłJ 1 ^-9 <Jj)(g n< > ^,J_11 (£yyi CUl^ <_\ 1 <łJ t (jAjlJ <1jlLol£. <1s_uj1^J ^-ujl^J 1 ^,dJl Jj£iij 

<i_9-ijA^ ^dJli <łUaaAJ ^_s Jj^Aj ^jA^^^AjuoJI <_ł^_o jJI ol j i* t n11 ^_s y^ ^AJ 3 

.<Aj^9 I oI^JlSlII &J.A <Jj^ tu \ V <jLi dlljJ 

-Ua-iAJ ^Jc.1^ .ejulsJI (jAjlIj LojA. JjJoIj-lłJI <A ixL ^_9 JaJLtAll <_ojLLoJI ć> i_ł \ m \^ 

dlllA jJ (^ \ ^j-AJajJI yn 19~a £_o <G 3j3 J-L*a_»^ < \ 1 <5 l 1 t y* <_iuijjLll y~i\ j-ujJ1 ^-9 Jj^Aj ^.J-ll 

.^j ajl iU J1 pLkJjl JjlC. Jj^Aj U ^ (J ii xlajjl jaUI JaC. ^ J*~i 9*^1 I.\ 11 .^,J_11 laJLAJ 


(^All ((^AijJl jl4-a.» ^kiJl Jai- (^JXILlSlO ^ 11 1-> jl^.^ <k-ujl ^jJl ^jjjLjlS ^J\ A \ 

^ V ^_9^J1 ^jljljJsJI i _»LuJ 1 ^jl—ujLł^fl ^kiJ ^jIaJI ^jJI loia 3~&3 i3~^3 ^ N V (^j-i-a 

1 ^ 3 > (JJLi^ . ^JlLlLxjJ 1 -lal i <i v\I j\c. ^.jJl J^aJLA * ^9^J1 ^ ^j_AsJa_J 1 yA LiILj 1^ S±£. ^jJI 1^» ^ Ir. 

<_»^-OjJl O 1J \* jT« II ^_9 I 4 J (J JJL-O J I ^Jl^ (J-<-A (— 1 1 9 J 1 ya y] 1 ^j-^lj-^-11 Ćj£- l-j-ALj 1 LoK ^,jJl 

!_£_» 6J^^.j-qJ 1 CjLoLo^aJ 1 Aju ^^-9 ^.jJl (jLi dLlj i^^3 ^^3^3 ^ ^ 

.Sjj^^fl dl l~v > K 1 0*^1 ts*i* 11 ^ 



^i_lJl ^ *, i jrT i (J|^i Ljji (A ) JA 


lj-»^J ^.jJl -1~13 LjA 

±$3 U J^ M ^ JjJ-° J-° AjJ 


1 jl^ 6j-ilaA <JUk ^^Jl^ J js~i s 

.^jJl gJU_> 


O" 


Lii-o 


ój^e 


C> (V JA j7i t^jJl 


£N 


i_j^jLUl ^jllll i-śunll pLi^II jklc 


f r*n-r^A 











































<4^. I ^_lc J ^j_aJ I ^5 jJI ^yo 4 i Ir. (J i.C\ u i i 4_> ^-9 j^JlaJ)-^ ^L4Ta^ I u^i^> ^.jJI Joa iA 4_9^a_a ^ILa 

(JljJI ii-W~ ^1L> j < AjgJ 1 Oj) i^ 1 4-CLo-u-Jl 4 l^i ii.il 4 _ł^s^-clxJI ^1 i ' AjJaJl ^x u*r> s O 

^ \ \ \ U% U Jat Ui» rJ Ir. (Jl jJl ^_i jJ 1 ,.\ ^ILi j (m 11 O j) i^> ujLJuilaJl £_a_x_u_> La JLJlC. ^ M 11 < ( _j^s LjJLa 1^ 

.O j) i^a 11 IjLA Lo J .If- 

a ^ La^ 4 i A v\ J i—J-sJI a *n \ La Ji\c. ^jJI loa iA >3 ^J\ a \ 

.j^aJ^JI $ > 4-9^ ^-9 V 1 V\ Ij <^jJI l~>a iA ^LiU 4 i a 9^JI 

: ójjJdł 

14 > i n \ \j pi j\ i ii a 4 Ia^La L5^l Cj^ ili ^-3 4_a ^_ajJI a > i 11 Q~ ^j \ a \ 

Pulmonary circulation 

^jAjlSlIj La S\x 9 ^j-aJ^M ^-9 

^Ia^La a i^a 11 (J^-Sla ^^j-auA^l ^ aLi a 11 

^j-AiJ^f 1 4 4 Oj U j-óJ 1 

^-9 i i jj_ąj 1 ^_i£. £_90 j^ 

^.1 a i^ra 11 (J_aJL_i ^Lj i uli 

(^1 f^ 1 t 10 <_T^ 

. ^ a A*^f 1 a t~> \ 11 

(_s-*l J^ < T Ji e erH 

C*Jl ^"'>^'^ (J-® £j^J 

O 1 J J a i Tl A ^-£_JlJlA CaŁcj-SlA 

O^L-t-fiSuAj)^. 11 (J^^- j iTun 4 _a ^-a J 
(JjLjJa Lł JlIc ^ILa j .4_laI ^^-11 

f Jl £>=L_^ caIjUJI 

pLaJ 1 jLLj j J a i < 1 *^ 1 

ji.jJI ^1^ u J> i' ^ ^1 J a^ . j j 



{ \ * ) JS_uj 




^jjLiJI ^jIUI y 1 1 p-Lp/^1 ^ic £V 




















9 i ({<jj (j^o 4 jjjj ńjjjl 4_s_łjl JjL! J ( j4jj!^Jl A ~y a i*S Jpa 7* y r~* \ 3 

^Jxa ,^Jj^ oLs jwJuJ i bj ^Lł-msJI JjłAjj jh-mjJ^I Jj_iJajJt jjJ | ^ijJl jpoj { Ł^<a b 5 a 1 JlJ&J} . ^yjtuLł*iM 

(_fj[ 1*^1 

Systemie circulation iU jj^SJ\ 5 uj 4 ąJt - t 

jjt_i ^^aj.ąju LaJjjLS I ^3 ZyS I Ju3 

^j-11. ^J-ll Ł.a ._>A-i_a j ■. ^ -V t ^ ^ * a — ^ ‘^' ^ i ^jLaj * 1 * . ^ U Jini ^y_i_uS Jj^oJl ^jJh 

f 1 * 1 ? ■ ^ Cj-° lfH U 4 ? ~ J ls-^1 ,:< -^ j 

Laj i Jl£. jł j-o j, pLojj ji^i i ■ I*N 1 Jj-o ji. jJ I 4,1^^ i La l^_J1 nj-i-ta JJ J| b^L^JI ^j-u j!lLk J .tnn i* JnoJ 


jSJ 1 ^lii ^JlLo /yfijJI j j5L_uJI i '■ - ■ IŚ au. 'l-^—I \ ^LlLi£ /yO 4 ^ " 1 't U J,| jpaJl j ...<,>. i. ,<jjI3 


fbUJI jhA^^I ^J! j_4lłVI ,^ya <j j} jjiLLiuS ^jJt O \ j>.i*-.».lJ! jJ^Li, 

J+Ł ^Julb iS ^LLL^J 

J^C- ^Jull j-o.j ^3 i^_3j4t3 ^SLi 4 _acj! j ! A -fl j ytJ 

<j^LLa I ^.jJ) pi 1 i r\ \ ^jJJl ^ U I H Hji ^ jJjJI ^j_]Lfi J^i. V1 JjpJJujjJ! ^ m^j^ail 

j_]^iJl J ■ ^ ^ ^ jJL ^ 1~ ^ t ^jjl jJjJtiijJ i \ ^ jJ \ 4 \ 1 j \ ^ Q t t 

^_s ^Jlj u-tli U ^j-sLaJI ^j-ŚiLlLiI (jl J^jdb 


^ 



kjjl_l J_s j 4_1 jjju ^ I l, a_] Li_] \ b a > 1 ,(w 3 jp 31 .^j ■ ■ a l 

^3 ^jłj 1 ^! JjjuisjJl ^.i i ^yJ^- ^jJl ^mŁj 

j^yjo ^ jJl *Li_§ * ■ s-* * ^j-1! 

1 /j H U 1. 1 ! 


-LijLJf Sj^jJI Ml) JSJ^ 


Hepatic iLuLJł 3 - T 

Portal Circulation 

l _ys l^oILd 1 < v l -. C . JJLJ 

H f H K f- 

jJj^lLLi ‘LLl£ jJ 1 pLljÓ^I A 4 L J .1 1 J,_J 4 i4.Ł4 aV i 

JOk jij o i j^Łut-^LuJ 1 j! j_aJl *JJb 

^3 <_aąjj OI jpŁa_tIłJI t o^Lł^J I J^- b 


ir 


r*\<\ - r*\A 























P p P Ł P, 

Sjjjl L-śjI <uJl ^ ■-' «>^ * J jj' 

■ S .H-aJl j JLaJaJlj (_)'•' \J^ ' * " 

fi 

4^jJ J <~L i J 1 1 j-Tf i I,.,ijS ^ I [ . V^.l I 4 J Jtlc. I JjjjJ 1 ^ jJGuj 

A^JI CjVJ^ vujl L j^aj I 4 J ^Au^kJl <Ł^Lł q£. óJj! jJI AjMaaJI JI j^oJI Lfp! jAą 

pJ>£lJl <GLi J^.^,^ I , \.& 11 ^aJI ^AJ^Jl AiJ jJl jJjilJ ?J J-*aJI lAi I jJJI^JuJ I 

fi fi fi 

. uji ^j_LLmxH Ajj^jJ I (jfA ^jijlJ l 


<^j^a 5 ' s 





_ w 

\ 

f 

P\M > 

i* 1^“ 

HK? Sj a>‘ 

li ) > 


-b óAli 




SJj^5 JŁS (> t ) JŁŁ 


(^^jIaJI ^jOJI i Jus\ 11 pUaSH ^ic 



4 jjAaJI J^jj-JuJI 




















































BloodClot Zjjja, tti 



dL^ajJI £1 łL=J< ( \t ) J|Łu» 


(jLs <ŁiC.I jl £_L>_9 JUlC 

4 < 11^1 ^ ri ^ v 1 JsuL^jJI ^^Lujlj a jJ I 

.Oj-oJI Lfri te. t loi-us dlJj JJ3 j 


: <LU_LiJI <_jJ I LolJlS ^ 

^1 pl^.U ^jJI LoJa£. — N 

Lł^LLJI ^ <L ±£-(JlLo ^ylu^. dTW \ 

£_C <-»,J-oJI ^>1 3 II (^jLi <LSj)_OuoJI 

^j-> j)^ * <_śJlnJ I L»^LLJI 

M .mI^Lj^A-O ^-Ol-UJL 1 S J Lo 

. Thromboplastin 

Ca i <i<UŚJI ^ ^_s^ — Y 


LoJj^Ldl 6J^^^-oJI ^jJI Fłl^Ci (J-ol^C.^ 


S jr.1 m e\ > uu5UI (j^))Prothrombin ^yy3y (J->j)^~ \ ^ i~ ,m^L>^)IłJl (jLs 


Thrombin <yy ls^\ ^ ł -‘■■^ ^ K 


^ <w^l j )) Fibrinogen l^r. \ .Ux7d> — ^ 

Fibrin ^jyhi\y i_a>1j ^y <yljj-> ((Laj^LJI 

J-I.uu ^njI <F>1^JI ^j)5vjl^ ^jJI Lł*^Lk. L^_j_s ^ A7^^" <^->Luja a -Laj)-i-A. (J^ jTi ^.lf- ^a^aasJI (^.1 .< i>jli — i 

. ^ \ V ^ (J^aIlj ^-ua^a yb Lo^ c_9lS^ ^aaj I ^^Ia^loJI ^L^JlS 


SSUj^dlłt 2L^jVl j* dlłt la-bŁlj V tiUJ 

<Gl£.^_<_u ^_Laja <a3LaaLs 6 jj) iS*t\ (^yy ^jLij-uj ^,lj Lo <_» ‘ŁiC. ^.jJI Fal^H \ V 

SjLo dlLlA ^IjLo ^ <_>^_o jJ I <ŁiC. (J^. IJ jjlU <_» ^_o jJ 1 ^łj! ^ U Ci-oljLo ^ 

LT*1 ^jjAf LT^' 



£ 0 ^liJi ^QJI uśu^ij pU^i pic 


r.\<\ - y*u 



















iauLuJuO i-\ LolJlS^ 


*• M «* aJJI ię i .UldJl (J-ol a£. ~ i i m * ę, i * 4 

lJu-uJo ^ i _2__I_ 4 /\ LjJŁ^ + <L» ^oj — ' 


(J^J>* ◄- 


^jJI ^_s -LlL^JjJI J-ol 


JauL^JlJI J-ol+Cci"^"^ 


■ Of^® Jj* 


(1*^ ^ 


jo* ~~ ^ 


4a._i ] jJlc 


JL^IaJI 





jl^Jl Ot) J^i. 


Lymphatic System 

jL^ąJI^A ^gj UnjlI I jL^ąJI 
<Ll£,LijJl <GjuiSJ (jLujlJ^M p j m I ^£,LLoJI 
£j£. i! ^Jl-UJLoJI 6jLuauoJl j^LujL^.^/1 

.<r.L-oJ 1 a. i 1,_,Lu^[ 

< (^ (^j UajU I jl^JI 

(J-aJLJ <_» J LslOlJlIJ I <Ll£.jVI J > ^ 

Loj^Li JjLlo £-olCI lf. 

(3-S ^jJj-° 

Loj^LjJI £j Lj 
pLajuJI ^jJI L»^L^. 

«GjIxJ Ci \ i i_LqljlUL JjLcuJI LLł 


jlaJI 


U L ^1 


-S-ajlI 


<Jl 131.0 O Lii <1)0 J-2*. ^jJl^ <-1^1.3 0 llJI 

jJsjlJ I dLt I^lOljJJ I <Li£.^VI 

<dj Loj i oJl ^Ic, g-1 -Ca 1 

jL^JaJI j AJJt ^ g- l aA i J 1 j^jJI CjLi^>^ £yO 
. j\ i< 1 ^ ILi CijLsl^lJlLII p.ljJ^r.Vl j»Jbl ^j-° 


(££jtUI ^LUI vJun 11 pLiC^I ^J_c n 































2 uu*ii awLVv i 

♦♦ 


* JULLUI j J ^jajlouuJ I jljJ Ga Lu (jLuj jXr ^llaS) j^>^4 — 

jjj GaLuV 4-aj^Ja » jJI GaUJI JsLJI ^uuUJU <jU j£ ojUU — 

((PU! JiLa u uiUH 

.dplj^l ^-Lt L-SjJLILI L-9 JjU oi§ fŁlj-OU — 

(jłJLflLuJI jljJ ((JJaiLlAJl ^J)) Ga Lu (JLuj ^-lU j£ £lia4 (j^L^i 

:4^JMJI Caljj^lj 

k (j^aa-uJ 1 jl j J » Ga Lu JLcu iS^' ^LakJ ^j(] ^ A 4 ^kj j-ua — \ 

. L-lS O jUuJjSdLd — Y 


ljHU, jVl 

(Jjk. usJI 4 n i mili jg.^kdJI Ci Vi ^UV4J 3jfl^kJI 4 ^JjjxJI j-aoUl — \ 
3 j-uV4.ll j 3j-auJI ^Aj g-LULLl 4 ii ui njJI 4^uuVI £-u3Ij^ J-Ua j 

olu j3 j L&Jti£j 4julx j (j-d IgJ Idj 4 juIxjJI £alj)KuiVt j 

4JUxiVlj ftUUJI Ja Ig-Ld j£ 4 aUoUJIj *UJJIj JSjluUjjJI 

a t c . 1 A. MI 


. Ga La UJ I 4jlU <A> dl jla U I ihifriUl MUxu p-ujjl 

i-o ^LaLuJI 4.„7^.uuV 1 Jd guu j£ (^jj5JI 4jujloJL j^>^4I — Y 

: JaLa Ld 4iU^,M-d 

Gal j \ * ui 1^-J.fc jA^g 9 (jju jaS Ig-Jfi, jA^g V U La MU JSLuaLd : 3 j u w I ) — I 

94jlJlu GaliLaLd j jjJLJ Igj JA J 94a^-Uuj 

< j£Lxdl 4-g-al uiid U La MU ^ Ja j 9 LfllaU Ja j jxLd i 3 j odll — o 
Ja Ja j 9£lla£lJ 4 \ uiMLa 3j ui4ll ^Luul ^ j-d Ld j 9£jaJlj 
L^-a Ja JA j 9 Lflla 14 1 lo jUl La MU JSUu Ld j 94 \\ \ \ GaliLotd l^-a 

9 Luu GaLu-a^ 


Ja UI i Ju/*> 11 pLus^JI Jx. 















2LlLmJI au.ł.;Vi jjO 


dL ouuj La j £^jla : J*b mjjjJI — ^r 

<:<>b^Lk £^jla : pLdll — j 

jJJ lJllO ^db^Lk JSoib : ^ jn^ll — -A 

i,i mk II j <^JI o mk II £_ukj Uj ^bMk. La :<j mk II — j 

^UaUl J£j^J 4 i unlb ^jjUJI 

^OlibtLo l^j Jaj VLi>bM-k jSoi Uj jj JjI :<Łlł 1 kMI <XjlxuVI — J 

USui p-ujjl S^b^Lk ciji-uo j jx. S^bMk. U : ^LkkJI — £ 
.CabLuJI *U1& L^-uk ^a ^LbkJI J-c Liii i 


(££jlUI ^jOJI 11 pLp.^1 ^ic 


£A 


£uj^JI Jjj-JuJI 











I SlC — -A 

g-Lj-a-iJI Li^Lk — ^ 

pLiuC. — ^ 

cLikiJa-JI 4_ikiJ^M 6 JjLxJ I — j 


4^LłjVI ljVUJI ^ ^4,1 dli Cj[jjSS i^JbbJ IaU -\<jm 

^,^jJI ^ya Ja \ 3 M 111 V i Jjlj —t_> ^.^kll I 

4 k.ia.jS-i J,JJ_> Juf, — J j_Łl 1 O^UiJil Jtlf- — ^ 

U-4 JS Jj-C. Sj-uakifc* 3 JLcJ Ł-dSt - 


< Łlk>jl 1 6J^» 11 — I 




tui-l 


: <J yjLjU■* -Y^jjj 

j_alll — < ** J *»i^sol l — 1 

: J-d-Ul ^d-tŁa >1aj3j3 Lj ^L»- ljIjLuII JLv 

L>!^1 i 6uiA ^ i<11 — I 
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^Ahl j m i ^JIljJLjjJ c-LłjqV' ^A (_j,^i 3 ^ v ^-J) n r 11 1' ^J,(j ł ^^Aj. ĆL‘i < i' nf 1 ^A 

»Lg.V^> ^jJI <jAulj 

*Jj 1 JjJI 4 _lIlj_o V I ±_y=* Lai. V 1 ^jja NH^ ^ Ti \ oV 1 4 n ~i \ i 1111 <X: n-y a II J—l-cłAj ^a. j_ 3 lj 1 i A il^ji 

Lńj^ f^e^? ^rlj Lf-lj^ j 
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AŻ jAŁ*Jl ^^-ysJLJ 


: JjULJk Ja>!jJl ^j^łaJ! 4iJl JJL-j 


•f—ą-ll u^l ó - 1 '- 1 ^^ 


4jjjaJI jjj-AJI 


(££jtUI ^jLUI iJ>-t^> 11 pLi^Sjl ^Jx V£ 
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11 mtl ^15*11 

*bl ^OxJl >_^Jl ^?l^ łhJ a^jJ j^SOl JJUiJl iJjwi^j 

tfJlJjJ * jJ ^-3 4-J>-1JiljMoJi |-^_i 1 j- 1 ^Jj O-bb 

Ob jź> ^jA ^jjl ^ł^łj ćwj- ( o Jj 5s_^j) *LpLu*aJl ^iSOl jLg^>- ^Jj jO 5 ^j_P ^jJl 4 -Juj ■* “bV 
^V*ji ObjJu^Jl A*JL> JLÓJLa .J^JŚj ^bji^P O^b Ajj-ji jL^_>Jt ^Jl i jnoJł 

Aj^bJl Lłj^^LJi cu\j ^Ip i^ji>^j j»jJl aOILJ Jjl— j-°*i ■cLOJtU ^^>-SM <4^Jl 
SjLjaJl ^j-m^LjJI OJJb J^J j jl W—^-J ^yajlbJ ^^ł/I jjjlj Ljj jvJi IApLś 

a^pIwłII aJ^SI ^Ipj Jj^b ^_pr j-<Jl JJLJl l^p lS jJ^sJl ^ jo aJLp 

^J| ^-jJl jbu ( ^_j |jL^Ol Ji tL-Jj u1j*JL>łJ 1 ^*P O 1 ^ OjLOaJl 2>\ jkO^ j aj IJlJ 

Ji ^3 iJI^IpLaJ 0-Xp j 'tl^l O^P aJLc^JI *jjt> LJL ^jA J jr*J^ 

f Lp^~ 0 o>i^ Ji ^/ 



d_ka_ŁUI JjLljj JjHŁJ 
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dLułł ^ , Luli 


Jjal d^Liii! ^d^J! ^ jh-^j -1 Jd*-a 3*^ dUdj -4 K im a djLULiuJ! i?ij V 

^ 3U dldJ 4iJjjj IjjLuju Idl ^jl J}J rfc 1 i ^Ś mj 3*^ j^SŁ 

A ^ŁjL^J! di^l JlzłJa i < i I d \% *1 pl^j H oluLiuJI La^ , I Jl^ł. I \ \]n \ O \ \\\ 1 LiI^Lzł. 

dLd£> j '1^3 H pIAjJI ^Ł-lLclC- ^_3 L^_jj \ Jj^JLl-u I dL*_i >4Y\ 11 4 i 1 ar 3 ^- 3 * > * 1 e-LaJl^ CO,, 

I <3 JJ iS *1 4 JL>? 4 J JU "Si jjlu 1 1 lA 1 ! J LłŁU-i_łj I ^jlc~ ruj O L-luJ l 

4 rn^jj"n \ \ I di^A *n^ll 3J^ * 4uua.<-u J_fl I di l^jd i I 3^ 4 luJ \ d^ * At 3 U 3^ 

. djl \ I 3 ^ 4 " LiJ i 

33" 1 -» ~1 4jjpu£ŁŁ_H Jj-a 4j lAyj 1 ^! ^ Aa,! 1 3 ^ 4j r ó>_j*^l CjLjI i 'i 1 ) 

di i J) ^ ^ II jJ < <* n Lol, 3^_?d^ 4_a_j JjC- dd^JjJ-Lj Js mi 1 “ j LuJl Ll^^LL lJ J& 

3 j-* .J i Ł |*S, J -4 lAjLljJ1 ŁjuUJI i JjŁ I m"i ^ ijoujLC, dj-fcljLaj . 4-1j, I W 

d-kluluuJl 31 Lc£ .^)jjd=łJl 3^ ^^pdJŁjJl ^iLa^/t jji C<> 2 diLjLpJI 

4 ł ifl^" 3-*^)^ 3^ ^3-^ 3 i^*i* 11 IjJt 3"° lJ-^ 1 Vi ^ j) i i u 11^-iLi Ijlzł. 4 i^C 4_i^P jj-S j) o \*i 

3^ ^pLUI 3 ^j^JI jlj^uSI 3^ ^ L 1 J • ^ ^.i " ^pill (_s-ś 

^Lqjł La! ■3 ^w)kJ'^- J?,_pLj 3^ J> ^ 1—> JJ I ó I i pLlpl 3C. «-" l \ 1 1 3 j I I i^')i li ^ ^ g fl ~I~ ) I 

jl &I jŁm dtj~^. gottation ^LojiV^ ^ yl^Jt i 4 <ńiuj 11 4j 1 4 ^h,n ^ j^ ^^3^^ 

3-L-e^a 4 hI j \ ^_si ^LJl ^1 i i^H ^_fl diLuLiuJl .* 3^^^ j\r <LijLo. 

3^ j^LojVI dj! jk-L-3 

4 \\^ 3^0 3j<" i dii i ^ a ^JLjaJ 
4 ~i -a i ^cIL4j U^Ls^ Sd£. 3-° 

Hydatliode ^UJI jAUl 

3_i-ŁJj Lod *<Li.Llijł 3 11 

IprLa di^*J 1 4^3t«*jJl d->! j3i-Sl1! 

jljuaJł jAt ł l_^_3 LojI^j, L_3łJ LL. 

pLo _pąj ! j[ i n3^ di 4 -£JlL^cJ1 

( JC rT i j 4£- J| ml ^LadVl 



^Uj^I (!) J£d 


iLuj^JI 3 jj 3JI 


^piLjJI ^LlII ^Xi^\ 1! ęl±^\ pX 


























Transpiration 

pLoJI ^ ^ (( £tHjJ I )) -\ i S^)J) iS~i pLoJJ o 1 v \ .11 Jj3l3 <_sJlql£. 

L> I Stomatal Transpiration ^ jJlU I I <ulc. 3 l_Ujj I 3_a^jk» daLll 1 

^ 1^5 (S^) Jd ^ ^ ^ J) ■<> ^-■o-ll S^-dua 5 ^)_lL L-Sl^o 4JL»^-La_> 1 t A s\ ^>-Qu» cli ^ jJ I pLoJI ^1 a 

2 )jl>^j Vj Cuticular Transpiration ^i \"\^_i <jjlaAJI 3^j^ll SjLo Laj-cu^H 
,.\ i4*a ^L^dMJ < a > a t<k 11 3 j? <M.11 ^1 Lo^ . jj)^4xrJl pLoJI ^1 -\ a (j-p X 0 Sjlc. I jJLo 

Lenticular Transpiration jjlJI ^IHII <_U ^1 dal J*}lk pLJI ^Lk_> 3-0 S^ a« ^ 

I (J^Lk. (A)-o < a lei (Jjkda <I (^j-p 1 (j *^->~> a a pLoJI (2)-o <J!alifc CjLi^^s CjIajJI ^l~a^ a 

da-3 ^Jl (^_S jJLLa^ — (3^ ' M W 1 (2)-° <iaLlll <łLu^ ^_oJI 4 ^ < TaV I <lmJ 

(^-S < ij) jlj.x~\ s pLoJI <jl 3& La . S^j-oILcu-p 3 J)^La J KTa <4 4 a^a a pLoJI 2)-° oUo^JI ódA c_xicl 

pl ^-U <-9^)^JLa ( (_ 5 ^- 3l ^s 3 > 3 - l ^ ^ ^-Jl-łjjlJlU <jJa^JI La!}LkJI 2)-° a &^JJ) 

dl ^l-dTa^l_> ^)-OlJ . La^UJI (J 1 kTa^^IlJ 1 ^<4_a!al ^£_ll <_a J> 3 l^- 1 1 ^ < xi a aJl dalii i M a II 

• (_yJI 

(_£^kV I <4 im a 11 da li LłjjloJ I (J-lall ^ 1 La^l^Jl ^LłjjJ <4 \ * «i\ ILa (JL^JI dlli^^ 

. da l i \ 11 < ^ t 1 <-fl l*\ 1 <J_L^JLoJl 


pl^Ac.*^ 1 1 j).!*^! 1 <4i \l~> (J^Lk. 1 <A \ \ pLoJI (2 y& ^LJ-9 <4 \ i n\ (2)1 

< i vlo J.^.daleka ^ dal i M.aJ jlJ 1 dU,A*S^ .^jLkJI pl j)^. U <_<-<k^Jt_oJ I <jlHLjl1JI 

(^.IfCJl iii 11 (2)1 JjiJI 2)- < ^- A » ^1—L^klk.l_a^ ^<4 \ \ ank 11 ^jL^_łxiVI (2)1 3 i •*<« \ ^Lll (2)-ilaJI 

.pLoJI ,.\i4 \ ^j).^wJl pl j^- U 1 da l aa U 

(S J jaAf . (^1 (2^ dalkLl! L5^ cl)^ 

L5^ cl)^ 

i 2 LU ju i LJJI ljLcj)! : 

t^ 1 - 0 cJ ^J ( 3 - ^ - J ‘(J^^l L5-^ ^ 

.^I^UI da^^ 

2^-p S^)Hs ^JAHa 1 ^ Ljl^U.3 Lcu^ ili (j^> a 1 ( > _£-l^' ^3^ C-i^ LJ^ x 1 

• diij-11 


W ^OJI ^yilill i-Śunll dLta.\!l ^vl£ 


r. > - r - \ a 



















łjŁ jjaS 



. O* 3&-* 

' CjLu 


jLJC 


\. , 


^ .^Vt oLiJt (V) J£i 


SjlaLuj li U 

^ p 

^_a pLoJl j Jll j j lU 3 1 J_LJ 

^^SLlU ^1^.1 jJl ^U f nil jjfl Uli 

^ ^~v~ £jl óiI" ^ 

Lr k Jj-^j jnj^I oljJ^a 

(V . JŁwl ^jjUJI 

Sgr** mh/i 1 iU 

^jSUJI JA.1 JlJ (jl dJj JjLj 

<jl x>V cUJI jLiw ^ lj.ii JaSTu^iI jl 
C-* t jij t oLvjJI 6jA^ię 

t fi 

<GI ^4 J^lUJI flij .oljJa-3 ^-3 


•Jjj^' lU 3 -" lT^' cLAąąJ' ^JAil ^ A l l.J-1 Jv-^ frLó 

* InJ -\ O U ^Jl pl^JJ 4 _ł-£sj3-jł] 1 oLi-J 1 j^ClJ pLJ] ^1 idJ j f^ya ^Tl" mIJJ 

tLj UdT^łaji^ 

^ * p s- 

^Jc. ^Ll^j 1 'Ailj jj Sj^. J^*-i cl oLcil ^illl i^śjLUj ^-a! <^-a 

■u**S $I u-° c^lj 

i SjljjtJł ^Lojjl SJL> i njZr^l - \ 

jl * £ji^ £jj-^ ur® cjLcJI jljjl I |3 iiLUJi ^ IjjjS 1*3^ 

Ł^L^JI /yi i 4_L-siILajJl ii LUJ I Lji j j * j fi-S jjJI < ^ m\l 

^_a ij^La.j — iij^Ji j^. LcU^jl yj i m" JJ j j AII ^IAjJI 4j,,l ńr ^_fl ^jłLl^jII ^ILll 

fj ■fi f< 

*LJt ^jjLLi rf "ł \ 11 jiJ tjt A \ \ n i ^1 I j, v — ClsIjJI CmAjikda Jl j,LVl 

i Lulauli J oLuJl J_i joli ^ 5 -^ ( ) 




^^jLHI ^jOJI iJ>-t^> 11 pLpi^l ^ic 




































£>a ?Ułt -Y 

<_> J) / Au 1 1 ^ 4_x!łljJI J I ^_oJ I ^yG La > 3-^ >- >^ J)5\. i <_» J>1^ S ^1 ^-lf- Li^Lk (_^Jp^k~ 

L^Lk JjkuU pLJI ^U ciLljJ .<^>kJI u-° (<^ j) 11 ^>-a£j 

diI^_ut_kuJI PLoJ 1 dL*^j^ \ I 1_JlS^L j^^-o-cu^f I Osmosis 6^-sJl —j ii 

<jl£.^I ^_s £_ik^_» ^ak ic_j_uiikJI diLjLjL-^ij < Ła£.^I ^k^. <ŁjuL^.IjJI ^.a^JI <^xx/> 1 \^ 

dUk (_£ J Jp^ L 3^3 1A ^ 1 Sl-łjjuJ I k 3 ^ \a is\ 11 I ^ 1 e ^ £ '3 i i, (J 3~ \ .\^ Jj 1 —«.<jJ I 

P LoJ I Sjuu Ir. L>*^1 k 11 6J-A S ^jjk (J-ilak | ^IkJL J < <_» j) 1 k 11 L$k XS\C. 3 _ 1 1 ^_U 

. <ł* K j-tiJI I k_& i_ sls^ ^1 

pLo jajj Lc Ik 1^9 <pl^JL <kjuLo <3t_cal^ <ijl>_> diLsl-uj-p L$ lLkkk 

£_kk-eu_» Lolx» £_j^, jkJL d-i1J>kJ^ (^ 5 -^ J^kLi Li^LkJI S^l *s**C. Lk lc.l_k dLlk Li^LkJI 

pL^JI J di ^_3 q_uJ I dLlk \ ■<?< 4 nt I (2)^ pLoJI ■ * ^ “* ^Jl£. k_i^,J_9 

CjLkJI ^L«_u ^_s ^J^.1 L5^i dL j ^k \ 4*\1 V <_>3^_olj>uV I S jkJ I ^1 ^Jl_ 

■ a ^ t^s \ \ ^1 ^ I 1 J | ^Jo_sJ 1 _>^ ((^ i 1 loa ^ k*> 1 1 )) ^ r> i m ,\ Uo 6 j < 4_S 1 ^ t i <\ .i 

^yQ V J n ^kL» llLitA oi^ ^ ° L5-^l 1 (3 L5^ (J^l ^ 

.^1111 (J I \ ^£-3 1 (g ^ inl^J dLl > i < i ^kJ I ((^ i^>^lkJl^g ciL-u LokJ i)) <_»^)JĄk (J^Lk 


^ t Vl(n j ^L^ll ^3i ^Lia.jV 

1^> IkLjk \ xn 1 <kjL-uea (J J) 1 ^k f> t Lł^LoI^ jk^k. I <_» ^jk I J^k 

J j)^^ ^ oLllI _)jk^ . L yj\jl^\-i 6_>jk^ ( U ^>J^ 1 ^ jji) 

^_S <kjkuO <_> ^jkVI Jk^L^. I . <_> ^jkVI ^_S jkc. ( A)-i~a-3 <jt_Lakj <5 Lcu (J J m ^k ^Ljk^.*^ I <_» ^jkL> 

(A (Jkku ^ . LAlcL u i i 11 I^J 


v<\ ^QJI ^yilill i-śunll dLta.\!l jklc 

Mb ii 


f 


r.\<\ - r*NA 













wuLLll licjl tlił Jjj* i ^Aj ijs*4*1 


$ JLfcLLs lit* 

^jl l rf\ l jjąi L^jjJ rLUAi LjlC.V ł JlC-Ij^S I Juhl-*7 l.i 

tf p. 

. 1 1 U ijj LAjI Lg_i^J 1 1 \ S jhćł jJI 

$ fi 

tljLljJl m I 1S j I \ iA^Ć LcU=_ 3 J-£iC,l ( ^) 

^_lć. JJLjJ Luj^ fl> JQ^ U 4 i^-i 41J 

ji i_t 11 0 JuwjJ ^1 Jl£s 1 jTj .1 ; ą jjh L^ ł łaJ I 

l 1 n,4^a ^jjjJ 


$*L)^u^Jł <>JL& qa ^juululA lita 

p p 

i 3jj^J ( jjIl* 

£■ p 

(J-Ś £>“=>><J' Jj^° U 1 LT^ J-^ 

P ^ P 

J-Lńjjj . pLl-ĆłC^I 6Jj* uj-JI J-Ł-aj JJ3 jl ri^*jl A_i 

: 4_t j y 11 


i jj J_2iJI 4 U r 11 1 A 1 .ui j-\ 

Ji jluJI ^ Jtl Jii; t UI J —T 


t jljJJI 3^b ljLJJI L;r 3 «Ull <j«'» ^j ,^"t 

p ^ ^ p Ć jf fj p 

,^j*łliJLj 3njJi ^_s 4 ^ mK Vj frLoJLi <ji_l 3 ij <_>jj_lj i ^Lol ,^opli jJLj &jjJu^ Llul^ ^LgI 

■P 

£-laiJI uJ^ '- '.‘"‘O ^ £jj>» jj>» 'jU £>Ś jJall .(JjjJ>JI ^ Łf UUI 

p ifah 

I_1 V* Jjjl ^ 4 _łjL_ŁJ^M 4 JŁj)ii ^ -h ł j 1 lfl I I jjJJ ijljuUJ ęjjO ,\j \ \ ^iiuujjl ^^LuJlJ ^^ijl L_S^ls .pLoJl 

Lg_! 1JI1 ł~i a Cj\ i\W ^J_ 3 j \ U 11 5 J \Sjlu 1" . ^ ^Liia Jil Li_ij^j ^LlJI -Ł l^j 

P **i H ^ 

Jla£: S J L^J) J-u^JLj 4 1 \ jw 1 r d i \ <jtJ=k_a ^1 Lis Jlj_u 4_ijiaJI 4 Jbj -3 

frbiii JLgJI <oll 

.Zj^ ^\<L* ^ jl$-*J\ d^l 


(££jlUI ^jOJI i11 pLp>^l ^ic 



^OjjaJI ^jj-JuJI 





























(*V) JŁi, 


I IjJJ J *0, 11 


ęjLiUjtiu 

^ -% Vi m 4-ij^i" 1) ,jjjj(J! ^Uni 

t <jj■yllii Jii ^ 1 

* gr^ < 1 i r u \ li La 

■ £^11 ^ £-Ł=^lu 

^U» ^łl*I p-j uL* -lis c^LJl 

^JŁJ jli c^JlJt aJii 1 (j^AJl pLcJl ^Łj^JLl! 

cLJl 1-Ui' jJ j^j i-LJJ c^LJl -lii O' jj Lx» .Sb jnJSH 

-J^Ji 


suwi auitjy< 


.iU-»Sjj ^_Sja 1D .^Laj^fl jLy ^Uda a^jjIjJ —1 

^J_2lI jJI ■ ^jJlIU a |K (jAryi —VJ 

.iiKii 

. j"a ^liiii^L ^jbJil wiL^jł —^ 



^OJI ^lUl iJ li/*> 11 pLl^JI aIc. 





















: Cb7 jLj 3jLlc <J£ ćLłLc JJU ^JLl! jl!U a^Uf uuS\ : 


. SjLuaJl jjLlI (JjSl^jJI gjl^=JI ^jSlill Lj-» ^^Su <_j j) < >br. — \ 

.(J^jJI ^ta^LklLujLj ^<>KJ1 ^-S ^JłI śLiiLiia^ Sa^^ — Y 

p £* 

.j^LJI ^LuUI ^_9 CjIjIjljJI J^ljjl c-iljJal jAc. plajl —V 


:^Aj L<m- 3 4aauC%uU{ AjLvVI jC3*I :T^ju/ 
iuAII j-ó JjjJI ^ UbJI cjiiSljUl (j-o (^1 — ^ 

J^jJI <-J^J-ll ŁlloJt ^ I ^ 

<-J^_JI ŁllJI Ł^JlSu <Ia_L^oJI IjJI <UUI ^ (jlllKJI 

:^i jLxojVI ^ i (LUjaJI) bjjaJI Sab — Y 

ŁKJI(^) abJI(l) 

<j^JI ^a^ jj^JI 

: Jjjlaj 4jJsJb iiij-uUI jl ćGjlUJ (j ^iSJI jbjUl ^jjl ^jialb —V 

p 

<%5jJI ^ (jjjll (t_j) iiiioll Aa-lj jll (I) 

^ajlSjJI ^-9 cal^pJ ^ a ^ <£,LujJI ^_s jl! 

raJbJb Ajj^jJI Cii jjjlUI jV JjjJlII Jjjló alaja ^jUlLI I jb. jUI <jj£a baU —1 

0 ) 

:^jLubVI ąK 3j-uu dabb ballaj (j-a — o 

P 

pl^Jl (J-^L^Juol (I) 

3>*-" e^l (-?“) 


3^-=“ (v) 

(j) 


^<i^11 L>j!i\.iJ 1 (a) 

jLUyi ^ ui^i LU^aJI ^^LULujb jaUJl c-UjjJI — 1 

ŁJUI S^5 (^) ŁJ^JI &IUI (1) 

( J ) 


Ua^JI jjj-JuJI 


^lUI ^jOJI iJu^ 11 pLp.^1 ^ic 

















: ^Jl y*. Lub VI \ K i 4 -l Ldn jJI Jl J jJLj —V 

óJjJ° (-?*) ljjJ° (1) 

<_UJlUlb. J ^ 

4iiJ J £ Jlu jto^JI J ^lilljt JS.UU 4JU9J J-1JI P-j^, ~ A 

: ^.auu 3jijŁ 4j^aj Calj >,> u> 

p j p j> w p 

<j£J 1 jl ^-ATkll JlA <Luj jj <ka^ (I) 


_ł^I iJjLtujyi ^LłISL) L&^t JUIj LjljjjJijJf JL^i l-uS^j £L^£j ^LUl w ^jU4-^tt J^^t) T 

-:2lJOJI 201* Vl<^ 

pl>Sfl Jc JUI fi Jl -N 

: 1 ^ \a uUj <JIUI 

( 1 ) 

.<l»-oLJI <_»^_bVI(u- 1 ) 

. <_SlJJ)_L!I <_A jlLoJI <_> ^-bV I 

.Sjia. X 11 <Lj^HLcJI <j^ujVI 



(V) 


pj^-l I (j -0 ^ 1 >3-^-11 i.—^ j5> 1 — V 

•( r ) f^J <0jl (Jl ( Y ) f^J 

(^) f^j (^) f^j ^ f-^l j^l ~^ 

• (^) fij Ojl 6"° ój^ 1 Jj>° f^ ^ 

^ LIjJ^jJI ^ Lij^jJI^ pLcJl j 11 ^2)-° (J^ ^-* (J^^t 11 (j-a ( ^ ) fij jLaJI JLuJI — 0 

JbJI ^j-O ^ fr-iLall pJ^JLj 1-Aj^ 5J-0 (J^Lk. CjL^J-oJI ÓJ^k \ (_£*U1 L Q £j-ilil 

.<jJ^JI <^LlJI (Jl <jlKJI ^j-° ^-o- 4 (^bJI JI-^jlII f-ujl ^Jjl —*"V 

2bitjit CabjOiJł ^ SLOttli Lu^t 4bbjt2ill ^ ^LdSUl jru Jjti t ^ 

* J5b U Jic, 0^ 

.^-oJaJI f j^_LqJIj <jlLo£. (jt-ub^l (^$-3 ^Ł-or. j_Gl3lj *)! —\ 

.^J| Sjj^j f^j pl^biJI J jJLJI ^ ^1 J-l — V 


At 


^lill ^Lill >_ś<^»ll pijali (3 l1c 


r^^-r^A 
























ui^>l (ó .JjLujVl *LUSu LJ$la lut^rta (JjUitl J^<?łtt "V ^ 



^ V A A 1 I JLdJI pl^J_^.l >1 ^ Lowt_U ^ ^ 

•\ ji n^iOu 

JlLiK 11 1 ^ .t^ \\.7\ jiM I (J^jJl 4 V c7\ s, 4 q ^±1 — Y 

J^jl J^>l^£. 6J£. -i^ljJI ^jj-II (_ji f.J-11 

S(J_ol 6 j-A ^yO I 

^j£. LijJ ^aJI £jLo ^yj J<A > (jl iin^f 1 *k 4 n —Y 


SjjIjJI <_uljjLlI jI^_oJ t 


^ ^iu ^jJl ^jLujlJ^M «k 4 11^. J) 4 Ar. Lo 




SlljJ^_dl <■ i r^.11 ^-ujl^JI < _yr* 1 \ ^jJI j)gA a 11 Lo^ SlljJ^jJI \o ^^jJI SjLoJI Loj 


q A i Kil Jjkj3 ^nj I (Jj IJ) jłai 11 6 j-(Ł Lo t^^LiLuj j!>Lcu < i K 11 (Jjk_k> —i 


:^jIj L^c 3j^aoib4 3 Ilu t_u£l V ^ 

^j-ujuJJlJI jkkJ I — ^£^JLjJI ^kikll — J) ^ 11 £A \ 11 — ^!)LoJI ^JLjJI 


• ^clLUt 3Lj LcJUl ę. Ul ^ $JU<3 ĄjjśtJ A ^yj 




^^jLUI ^3nil pL^.^1 



T 





















iSUt 2L - JŁł L-L Sjjjl 
SLpJt umis^l ^ ^Lo^yi 

:^jl (j^l J 3 Ł-Jliall 03 ^ ęr^->Sj Jawili t JL& iUl^J 4^ 

* 2Lp^l GLulS^t 4^ ^Lu^Vl ^j)g j4 l^jjlL} ■ 

♦ j*jJUlj AlAg.j.tt (jjj>+\S łjULuJI ^At i AjL^lo/I jjuui^ ■ 

* łjLuJI ^ ^bLuVl fj&ka jSlJu m 

♦ ^LuJl 

♦ duju^jtll 4JLdJt ji ćJLjLuuJI {J w * i^%+ti ^JLlluJI JLiCwil 4-d jjmjij ■ 

* {ju*£xl£t JjtUl Ć)jJL^ ^LuuS j*uJu m 
+2 Lul^jl tt ^Lgjlttj ł-u^jJI jtU j^l^j m 

X óji^A i-LLUuSij ■ 

iLuu^jdt iLdiJł Jl 4 ^ -I 

* 2Lj-U^jJl ^LctifcU 4^5fcH( - LJ 

^ u^utt jl^JtS - 2bul£jllj i-u£^jA\ jru --> 

(%b^uVl vjbS ) ^LUJ! ij " ■> 























^Jc. (J-oslj <j l 'yl.j-a 1 L^J y—t i jhxj I (j-*t^JI (j^l j^. 1 j-A Irritability ^Llo^.VI 

P ^ p 

jj ^Jc.1 £-LlJ <CłljjJI ^-3 <Lo U.jll^l (jlJ) H (jju 1 IJ ial ^ II 

.(jl j<>«JU> ^_S ^jLSHVI^ *L>l k*\] 1 



ljLuJI <ĆL)bE-Lu/t -> 


ji l a\ L^_jLi (Mimosa)< \ m ^11 cn< 1 11 c^Lu oLajj^ ^j-° c.\ j<» r> 1 <jlL>I 

p p p 

dlJj £_yL»^ I j-ulUJI jaJLj ^jl CjLiuj^JI ^j-o Lo cjlsIaHj ja2 tJ^jjJI L^_»Lual 

.6jJcAj ^jll? <2 j^JI JIc I 


Lo IjLi <jL^_jJLj m U i <n *1 a L^-jI ^LjJ ^2 IjL^j 


jLlj d>L£j 


DJ 


u 




.j*<JaLSu dlllA (jl dLlj £ j £- .CjLSuj^JI CujLSli (JjJJI JjlsI 





(££jlUl ^jOJI yjLl/*> 11 pLp.^1 



w 



















A \ moll CjLjlJ 3^ <Lł^LlJl p^llol ^jjjLujI ^^Js. 3 Jl -^^>-^l 3"° <J^ J- uj -^J 

(cj I 3- 0 3 ^ 4 ^ L^Ji-o (J^ J > i<_»lii U^c <j»_ijI <l»L^_j ^_s (J 1 jj}-^-^ l^-i-o (J^-l < *A>j 

uU^ Lol^j <( >) S^.Ls ^lilii 

<liLalcJI oiiijjJI 3 il^li j <_»^jljJI jjL=^JI j)^.*> <jJ^VI jjL=^JI ^*i~s. pL 4 .ij.flJI 

^41 a 11L> ^li 4 4iII 1 ^1^44) ^^Lalj il^ ^_s 3 -^^LLcJI oLlliIljVI > '*l*i^ > l5^" ^* 

3 '°^? <^11 <L^-ujj^n pLoJI l^-io >q 6 L»^Ll 3- 0 *L»j lilii SjL >3 ^J \ <s^3^3 ^^Llill jl 

.a \ rill <Jl^j kix_i pLoJI ,.\ \xT\ 44 M L$iU j ^^ 13 ^ 

, 4-^Ml LiLl jJ-\ 3-° ^ A 4 41 1 jgj ^ <ij JJ^I ^liUj^fl 3-0 ^li-UjJI i._fl j^Tł\ 11 Ll^Ll J^k. 3 I J-£^ 

. 1 I ^1A ^4411 1 1 \ If-łl J J) 1* 11 

Tropism * -T 

3 ^ 0 ^ pL^ji^l 4-jJ-oc ^_s Jifli> cjLiII ^-s lii^ 9 j- 2 *. 3 -° L^aIIj Lo^ «.«^V 1 ^ 13*1 ^>-^1 di 

(a \ ■>A 1 <Lł-łiL^JI^ <_i 3 a ^>- 11^9 pj) 11 ^ <LaJH-o 3 -°l ^*-1 ^ -<^ 1 < 11 ^ 3 ^ 4 .Jl 31 c_i^^j»-oJI 

3 ikj pllall <LjlS Cxij^l jJ *y 11 ^ I 3 LuJI ^ i i L^. ^.lc. <_» jLujIo ^_i£. S ,J-ol ^xJI 6 J.A OJ»-i^ 1 ^ ^ 

. pl 1 <JlIc 

:<£.! 3 »I LojlS 


Phototropism ^bt2iVl -i 


11 A e\ 441 a oLsi S^jJLi <L» C.\ \1a 3 j JlsJ1 3-0 ^jja^i <^v U iii Ir. ^iia-> pLo <L> Lcal^ 3> 

6J£. <^3^1^9 p j) 4 A 11 ^lo jil» ‘Liii j)^k. Jj^. 1 ^_S Sj ii 4/^ <j^ls <U ^Ll^,.fl 33 Lo 3jJ\ j.*n 3^*^^ 


•ry 



4_ix Ij ** * jj_^JI a y ** u PJ< A H j ^ 3^-‘ Ł - ł -l' a ?~" J (^) J^4jj 


^3»IUI ^jIIJI ^3.u^ll pLi^l ^Jx 























SjjLJ 


.(Y) J£_i c-j^AJI 

3 LJI ^jlja ę-\ V^l j^-cul_i_aJI j i ... a" II j; 

jLJI ^_AJ SjLłJ^ g.J) .tA 11 j,.\^ j£. i_X»jjLll 11 ^1 

^ jJ, W 11 ^_S 11J ( pj)jj^ll <^.l^oJI c-uL^JI g-J).*All ^j£. JjjLjJI 

j, W 11 t, 41^^. 1 IjLoJ ^ S c jJLJ^UJl lJ 1 ^>^11 j) o i 11 IwLA v ^.u Lo ^j^-l^J 

Sp-L^Hj^I <5£j^ ^_a jLJl ^j£. 

((^J jui\~^. ^jjuulSJJ)) ,.\^.^ jJLs . Sj-AUsJI ó j-A J l u i 14 4 pLolsJ 1 ^LlalLujI jJLl 
,U.4. J (Y) J<^lij-jJl Sjjl_J ^jjJI ^_4M*JI ^1 Boysen Jensen 
(<La 1 II ^jjo ^uq Y— \ ^ <CLoj3 Cxc^j 1 jl^ g.j) di AII 4 L> pl 1 ^-ic *G j j_i 

Sj-tliLiuO L^-Jl^_o <£.j^JloJI <La4_!l ó J LcJ Jl±C- 6jjUI 6 j-A \a7i .Ml t 


.|u ^) (J*\ iL i.rJ Li Lfrli 1X1 Ja.r, ^1 

. g-L jl^j I ^1 cJLlA ^ lf\ ix\ J1 £jjQ < 2t. ł 4 x^r* > ^.Sj^JI c_4^L*JI 4_LLi ^yC. <.,o4ll O 1 4 1 j| Lol 

^jLi^Li2iJI ^_łX. jLajJI CxC. LLa!Luj I <-U l ii o ĆS Ijl yo SjjLil! ^.Ś^LiJI <_o_3 ^jl ^ic. dLlj (J J-ł^5 

((CjlljL-ujL^j^fl)) jl^_oJI 6 J-A ^..onuj <_Uul*_oJI <2 ^Jl4-oo_II ^-o jLajJI ^JaH-LAjLi ^xJ i Q '\\ 1 j j)o \ 11 <41 Vło ^pjpj 

ę, * ę. ę. 

. ^i»U l^v 11 ^.a lx. j) x uli La^j^I ^1 jx-» Loa^ l i o ć\ 11 l ^ v ^ Auxins 



Ijl p( ^ i i Vl (a 5 - L fc SjL*_L-ul (o) eŚMidl 4_o^ pLl^-il (l) 

jJlc ^Jl 4_oii cj j icI j j.aa oL^Ji 

j-iliM 1 ?JI-? ^ tVi 

(t) 


4‘ij j ^ 11 


^^jllll ^jlill >„4.u^i 11 pLp/^t ^Jx 














































Iji I !_śjJslJI ^AjLą. j a'* Jc. Linjj ■-. j .A 1 1 J. ■ »Ha. j*j I LaJj 

.SjjLU ^>UJ1 ŁJ ^U. t(Cjl 'ii i m*S ł j j0 <jJl UUo j_i£, ol \ ,< Jjij 


L j-=i jh^- jlL& ^ 0 J Vent aciiti) L g - L o aO£- O-J ł U-lj ^J -0 

j/n Ufl ^ Ir 1 j n j. j *La .SJ I J ,^.<ł ^ i — Oj J< t~f <j-luI_Lq Af Luś^l \j *_U U. £jA LjUjJlJI a jj Lj 

l ^_3 pLmOjoJ! i^ULJI \ jjTp^ m Ćipj * ĄjJiAŁ.-fl Lftfrjjj jLi^l 



kLI^jI lm't JLiiJI 4jJ& ji* (_i) 
iJ ^jj 



JjLij 

jLąV! ^ ajUOil ^ LdS 


oia (o) JŁJj 



jfljjJl ^^‘‘Ua (1) 


jj^jaJaŁlI ^9 ^Ls ^3 iaJoiJ! ^vJla . Jl lJ>LJI ^jIuUjj 

ł^J^Lćr £ j) ■ A U JjJLjJ l c-jjjJI ^_ji r f>"i ^jJI ^* U? 11 .^9 C.ił "i ^ <LLo 3 j> > \ i ^ll ._i-^ 

k_j_> UJ i | FjJll ^ 1 jU 1 i łj UJ t ji L& Ua . .n*sj*iJ I U ^ ULSji jjjjj&j (| u — o J JSUl &j4LJ 1 

c>* '^jj *GuoJ Cic-^j. p j) iJl ^>Ujji_i (j-3jj JUU. 4 _jqjs plujki i -■ul ^JaJl iUfc JUaj jjjiJI 

(-=* ” 0 ) J&-U Lf-U ijA 


tr J IA U -Łł.1|jJ1| l^jjUJI Lj* 0 l!>I U m^jVI J3Um tjJsJJ S^jjUJI jUii «LaS Uł <4 i lUfi o 

IUa L^U 4 U U “, ,A ^j_a j_ul wuLJI i Ub L^LL 411 U“ ... 1 \ Lu Uu_ jjJI ^_u LJ I i ^J ^ 

^UJI * PJ) <All 3^4 jLJl 0 ^ ~ ii q Jł-U I JjJl wuLJ! UiUUUul ^yt) e ŁijjLJ wJjLJ \ 

. ((^iTy jfr^i ^4^4^ JiUa)) 






































£_Jlaj A^ 1 \ ÓA \ jJ^JI (j-° jilikoJI * u i ^ \ I ^_S oLIjl-uj^ j^/I £_ol^j (jlŁ jJ^JI ^_S Lol 

Ijjjlj jJ^JI j) o kil ^_9 pLt*kuoJI c-uL^JI Li^Lk j o~ j < m lo\ u c-kLaJl IjA ^_S LliLkJI <J 1 lali j < < 1 


.(( 


CjJLuJ £ckko)) — jA^^J 1 ^ O i < IPJ)xa11 


jJl^JI L^Lk <JLLiLujV ^j^UI cj s j^l cjLj (jLuJtj jA^JI ^jlj c_3^Ljl^V 1 IjA j iii9 

\^ o 1 \ v jV 1 6jLi^ ^Ls aLIa 1 i<iJ1 <JlUvi<>V ^ j^l\\ ^j£. 1^ 


. jLJI L^Lk <JlikLuj^ L^JlS lit 0-3^Jl ^-9 jJ^JI Lł^Lk <JlikLuj| £_koui ^JJL-o 


Geotropism pLstAyt -łj 

V» <a < I <_uaL^JI ^A jlk. j 3J-J ^llll O Liii ijL^ju-ul I L \ 
<LjiII Jiu-ul La j)oc. <^kk» jj^jl (jl c_i^jJLoJI ^j- 0 ^ < L^. nc. 1A v* i ^1 L^aL^JI <_uLill plxtkf.^f 1 

p p p 

< pj)xtkJl ^o LjAj pl Axll Lilia Jiu-ul \ jJjaJI ^jl <^ic.l <^ \ 3^“ UJU ^ 

*Lj^l crH ^ lU-^I jA^JI ^jLi CxJlJ ^s\ \ Als-i t^IaLk aUa 

•cr^' er* 1 <L ^ 

Ir. I I Iju-uIj < 1 i jJ 1 J) x/£« . pLoJL & I Aio A-i u ^ . ^ [ ^ jjAJI (_>iaj C. 'ń"w .,l 

P P P P P 

AA Lu j j^LI 6 A£. L^ ^ I — *\ ^ 3 ^-łL i ^.S CjI^aLlI I ^ A^» |^ ^.xio < 3 ^ ■*•*-* ^ j. Lju-u Ij ^A"sJ 1^ 

p p 

jA^Jl L_i^la Loku ^ <Ju-kjVI ŁuALaJI óL^jI Ax-k ^-Ij^ 3^-^^ jia pikali 

P P P P 

pLkk^l jA^JI Lol pLaJk^l ŁJLuj CjLLj-ujJIj ^jLsjl-ujJI ^jl aLIa ^-L3Loj .(Jiu-ul 



pl^Siyi ^ jL^J! jii N JSi- 


^QJI ^yjlDI i-śunll »Lia.\|I jłlc ^ 


4jja^ji 3jj^i 





















(J^LoILoJI j_i£. J) t A* 11 ^_oj L5"H CJ^ &i mJmU <pLaJij^M £_^.j_»^ 

. oLil! I j).-i^r. ^_S ol *h \ < n^^^Ll 


^j-a <J^ ^UHLi <£. j^-o cAii.Il/s ( j^SLi ^yXjgiaJI ^-ujIjJI £_ua^Jl ^_S CjLiIII (j^SLł LoJj^. 
£_ul^ .lic. ^ (J^ m\ | ^ ^lc.1 (_5^|, S^-cuLiuo jLJl j-aj j IjJ < ^ jLJJ Golili M-oJLll 

Li^Ll Joli^Tum (_£JJ)Jl 3 jJjiJI^ jLJl ^j-o (j!sJ ^ U i n 11 t_uL^JI CjI\ \ ni\ ^l^li LlLsI CjL ilii 
c_Ś^ia p I > > j, LouO l£ 11 ^cJa-cuJI Lł^Ll (J 1 lal * < t~ ^_ojlJlS <J ^ U ■< «i II < h 11 

(J-Ujl \ *A jJj^JI dJj (Jujl^C. ó,.W i^ ^ I — ^ (J*^ jTi <jL-uaj*^l <_ujLJI J_ul ^Jc.1 ^LujJI 

4_JlS jfllun ^Hl O-S^-ll ^-S Q_lsk_caJl lj_A 4-11 L t tu 1^ ^_o_i ^j_o ^ 14 < <t II 1 _u L^J I ^_S uLluj^j^ I 

.(J4 <<<1 ^Jj^jj^JI c_ś^Ia pilili (_£jjj-» Lolx» ŁIUHlu^I^ ^_olll Ui<<iII L»^Ll 


Hydrotropism *<^UN *bsIiVl - jr 

(jll^Lculo ^j-ili^/s lo^.i<ł £_ul^ ( £rL^. jJI (J-° j-^^P) ( V ^(J^-uj ^j-AiLolo ^->P-1-^ j-^^» I • 

Lol < ^ 1 — V ^ (J^_ili< ^,UHjL> (J^V1 pl-^ 1 <_>^pJI (JXIJ j^IjJI lo^. i<ł £yjjl ‘ ^-sL^JI <_>^pJ 1 ^yC> 

(jl j-aLłałj ^,L»I Sj*J dljlil .lxLs <jlj 1^^. pLoJl ^ ^ ^>_i — V) (j5Luu ^1111 pLj^fl 

Lł^_OlJ C L^H3^ ^1111 pl-J^M Lol i<LsuUjlj^ 4 _OlJl5!LujlO ^-ol7> (_ 5 "^ 

.«Łij|^^. J^^.^-oJI pLoJI 



AŚLł Ajjj 

L)‘ 




J 


(V) JS-ii fLaJUYl 






K ci 


^ 1 



<4»J 

(!) 


^y.LiJI ^jllll i-śunll pLi^II 


f 


r.\<\ - y*u 






















f.LJI jLijjl ^jLull (JjVl pl-J^M plk^ul <LqlJl2ILujuqJ I jjJ^JI JUU 


plk^M c-uL^ LT^ p ^“°^ L5-^i pLjVI jjJuull pLjl^jI Lol <jJuJI 

^-3 CjLul-u«*SI £_ol^uu I,.\5C.Aj ijJ^JI (J^^- pLoJI jLilul ^jLujj ^j£. <jl£. i^,u i t m Louo plu^M iau-uj 
<JUaJu-uVl ^-3 jk.^1 e-uL^JI L»^Lk j-okujLi Loku fclu^Lk <JLUHj-uI JiaJLJL^ pLoJJ <L^.Ij-oJI ji-W-ll ujU. 

. ((^o ^Lo Vv o)) jJ^JI ^jl Ijjfc ^JJt-oj ipLoJI jJy^JI ę. I i ^ \ I u^«i LouO j-okllj 


ervous System & Sensat 


Nervous System ? 

<3j_> L^JLol£.I ^_ujluj ^jLuu^I p iny SJ>^-^.I i.fljliaj £_ujl^. oUaLtiu ^ v II jl^_^JI ^t 

p 

<U m\ cjI^^-oJI ^jL. <LlL^.Ij jl <LL^.jLk cul^ pl ^-uj cjLoj^.U £\\I L5 UlJ aIuuj dLlj^j <A_IL> 
£-0 djJ^U Lo £-0 J-lIlLluOJ jU>lj (jL-^jl ^jLloJ^I ^Jj^jj dLljj L$J <_) Lku_uV I (JLlSjU-U^I 

£-0 ^jjIjlUJIj IjJŁ <lujkoj Lulu ^jLloj^U (^LJjJI £_<-k^-11 <LiUjJIj <Li^.jLkJI <GjlU 

. pl O iS\ 11 JJJlJI 

.^jLuU^I <L<-^Lk <jjISlŁII CjL> I jjl^JI ^_3 JJ)lali11 CiL^.jJ ^_o I jL^JI IJJŁ J-L jJŁlj 

ł^l JJ 

Central Nervous System (CNS) * ijj £>*Jt ^ -> 

^^j-łxJI ^LLjJIj ^^c_oJI^ ^LojJI jl^-^JI LLł J-ouiu 

Peripheral Nervous System jlaJ! -Y 

. <Lć£ jJuJI «_il < 1 ik /\ 1 1 ł _ , iI .^r ^l /\ i?. \ 

Autonomie Nervous System t u 

: (J t o 4 n9 jl^uJI IjJŁ jUuAi^ jł-ujL^JI Ajjlj^UI a i »1 ^ 11 J lą.y] I IjJŁ 

























Sympathetic Neryous System *^-1 

■ ^ 3-0 ^ ts*i 11 <<łUia]L> A \ \ 11 <iLsJl (J ts*T\\ 

Parasympathetic Nervous System : &-v 

11 ^LiJajbo^ ^c-oJL> ^ li jL^.->JL> <iLJI 

pllj 6 ^ ^JlJl-uS^SlJ I <JlLL_11 ^J1 ójLuj^M 3- 0 1J-A CjU^fLo *Luj1jJ (JjlS ^ 

Nerve Celi * 2Lu-^ajJt A-ditJt 

6 jU»!lJ Lł^LiJl ^_9l_> (J^ 66 j \» i^a ^ A <ŁslJlj-^3lJI <JlLLJI 

: (j-° UJ^J ( j r >-* ^- 11 

: ćLilifcJt -I 

^jJI^ Neuroplasm ^yj^L> c_js^jlj j)~ \ .m L^_» U \ Sj_>jILujlo Sl^j ^3 

i(J_ujLj ol> a>^.j C_Ś^3LJ <Ajl 9J d>l x i( 3 -^- (SJp i ' > * i <i jj^C. CjlijLjJ ^ <\ <<n <Ajl9J CjLŁuJ i 

Uś 1 ^ Ul P Liii 1 <ji=J| 4*\ 1^ ~ < pIJlĆ l^l A Q~ » * j 4 J1 L^LLJl 3^-1'j 

i m 11 1 j£.Lo ^.1 <n\ 1 ^ L>jjft i .11 JlLo d>l \ is\r 11 (J^ 3 -^ 4-iLiJl 

( I) 

: u^jJl A^AielS - gj 

Dendrites * jJJt -> 

(J^ Zj^ual ^Ijj 3^J 

^ ^ 4 i >> ^1 1 t> i <« I I d ^ 1 i u A 6 jlj^J ^ 1 Ł 1 I 1 

pJ^JL>Q ^jl jj, < <-JlJl ju^JL J 1 CjIaA i \ U J-JlALuJLoJI 

^jc. <jlkJl ^J1 (JjLjII <^i.ua*.J 1 otruli 

.< tl^k 11 ^<1^ (j-a ^ ^ 


4i_■-idLOJt II 4_iliaJ1 (A) J£_uo 




^lill ^yjlill l-Śunll jklfi 


r. > - r - \ a 
























Axon : -Y 

c_Łla_»^ 4 > \ 11 <i_dj| 4 \ lr. ^Lc ^-11 i.C\ uli S j m*s 4_JuQ^^Lj j)7\ > i aj <JliaILuj| 

Mylein ^cl:kJjl j-oaJLj » _a3l-aJI Ij_a ^ *v i<< Mylein ^ > i >^ ^ pl < 4 m aj SjLo <q- 1i 

^jJI ^LLlII j-qJl1Lj <jajL^oJI Schwann Cells ^jl ^juj L»^L^j 4-_s^lj 4_t-saLk L»3l^. <a<Sheath 

■lal^ \ Nodes of Ranvier^_jLjLaj jic. ^ jajL> »_s^jlj c^Lil I 3- 0 jja_» 4_jJlH2Lo jla_>l ^_LxiIL> 

jj)^ *dl m^ Neurolemma .^\ i^a 11 pLulJlILj j^LaJI 3- 0 4 4 la~ 4i 4JLda ^cLaJJI j-ojLILj 

4jlUJI ^ Impulses Ajy^* 11 oVlj^..ll j^^oJI Jil* j Terminal Arborization 4jg ^ 

. Synapsę ^11 eLLioJI <lklo 

^)_JlC Lfl-j 1J itV> ^juO I 4 jg .i^a 11 cJ^j 1 > unii 3 > I ya. 1L> 4 i la o. 11 l <\ 11 ^jl uk^.^ J-i^ Ij-A 

.<JjjLc SjLo jułl 4 i la o. 11 

4 \\ i^aa II £j \^ jlajlIJI ^1 (g\ jI ^ ć>U^ L. I j ^_ouł ^ \ jl^x 11 JLsl^oJI < 3 ! 4 a \£\ s ^xjuu Louo 
JUj 4_>^)j) *v 11 Jal^J>JI ^ ^iul 1 <\\ > » < 4->j *7< 11 Ja 1^3-^ <3^" ^ *} as^x II 4_iuLaJI <^\ 

\ ^a II ęjjl j tu11 £jC. 4 il^k II £jC. I J_ia_> ^ i ^a II 4 m\7\ 11 

:'4_j_u<aji 1I U^beJi 

14 > i n J^l^jl <1^ ^Jl^ 1 ^ T\i >la1 a JlJ 4 \s us^x II LALaJI 



AojŁ b^-t 

Sensory neurons» 

4 11 ^a 11 Cj*^ 1 > i<i II (Ji\ > LALaJI 6t-LA ^iui 

II 3 ^ > " ^ 5 -lj. Jl Jii^n I pl ,.Af 

X^u£j^» -i-J 

Motor neurons * 

3-o 4 1 1 ^a 11 cJ^j 1 > i<< II (JJlIj L»^LaJl 6J_A ę. 

4_> 1 >1 ixi S j I pl i Ar.l ^Jl^ ^3^^-°^! (^} *^ x 'I 3l$ 7*» II 

.JuiaJlj d>31 .<Aa 11^ 


LjUi^ JLŁlii (4)jŁi 

11 pI jJU! 




^llil ^jLUI 11 pLi^Sjl ^Jx ^ £ 












































/ 




Connector neurons ( 2 lL» 


. Ł L-l£i J 1 I J <_Łxa^JI LliUJI ij ' ^ J <11^ 6jl lf. 


Neuroglia t^u ^aJt ijJttl 

^ <ŁLjL-u£ixJI Lj^LiJI ^.Lujl^.1 <_sLlA^L> ^ 11 ^-JulojJI ^youućs ^J-O 

^ J^Ii) ^LujLaj^fl L^AjjJLj jjuollli >1I ^ < is~\* H pI^JlJI L»^LL_> Lł^LkJI £y 

: ^LsJLsJI 4_i_ioju^^J I 

. ^.1 i A II ^-Sl-iojljJI (J_a£. (J_oJLJ 4 \ \ <^)l II L^LLJI — I 
.^.^Ji LMiJI 6^ Jj^ J-^ — ^ 

. <JlJlj-^3lJ I <_łjjLL> 

. 4 i v j^-ia 11 L^LLJI (jA* > <£,^ia^_oJI pI VI ęy^- ^-ALujlI —J 



^L)^h 4J iLfcfrjl 


uiUJVl 
^ II 


II ^ . A j j ( \ ł ) JSUZf 


*L l^ + \\ i 7 U^j3 

^ N ( j*N j7i ^ ‘ * • 1 I ^J)5Li ł 

-LLiA^ < 4_i_i_j 

c_Ś^L*_> 4 \ \ i^c 

Cj1x.^_Ol^O ł 0 U~ ^ t^.1 t A U 

^7 ł < n\!l ^y t—i ;*"-)» 11 

.^Lj-oJI 4_i£.j^fL j^j-oJI^ ^.Ij-AJI 

£y ^ j)5Cl*> 4 v i I ^ 

<xy^\\ cJUSfl ^j-O <£.^_Ol^O 
. (<ii£.l (j-° L$-> * La^ jjU^oJI ^ 

£j£. ^jA* > 11 1 iAn t £_o -LłA^j 

(L*LlJI) LSI>11 L^UJI 3^> 



^OJI ^yjlill l-Śunll «-LlJi.^l 


r.\<\ - y.u 




























Nerve Impulse JUuJl 


p p p 

^ } ^aajl fi .Af '_<! 1 i a ^,iJ ! ilL jJI Ji \ i 1 1 J1 p xjj 1 ^ L \ 

.ŁLWtfl pL.^Ar. 1 Ioa (j-°j ^J^j-oJI t ^‘ x '1 jlfrLl ^ JLjl5ILujV1 

Q . ( jJj^xi\ JLluJI AJU-Lb jjl Li 

jp^n ijALu^ <jL^>Ja o>l A <-uLj^^ Sj_&1!s> V1^ <5llLJI ^.s L JLu-uJI JlSAAl 

<uLJI ^-1^- S^JAj ^JLlA ^jl U j_j V <> i^af. <iuJ ^.s ^ i i<~\% II JLJI jAc. ó L 

. 0»VL £_JjI ^-S < ^ V -Ł^aJL J1 
.L.IjJI £_uAj 4 n jl< 2 lX II <jJAJI — I 

. Lo LojAf. <\ \ \ is\% II <ŁlLJI ^ lf. ^AJI CjIjjjljJI — c-j 

. 4jlAj-^3lJ I ^iLJVI J^L u \ i<~i% II JLJI JIAjAI < ^ V*S — 
.I 4 IIL <Łuj-^3lJI <iuJJI jl <4 \ 1 II <ŁlLJI J^JlA l. — J 

. Jju^aijJI p^yAtu 0 >VLJI Jj-a il Li J jL jlII .uj (jVlj 

: A^uu^Jtll *Ldigll - ] 

<Łuu-^3lJI <UlLJI ^jlaj JjAlj CjLj^_ iI Jj^^A jA^ 

<UuLJI <jAJj^ ^jlA tolj^_»VI J-^^>A ^ 5 ^ £c_<-Al^ cA^IAl^I dlLfc ^jl 

: ^L La.^J Ol 

^yO J ^>-^1 ^ V L 11 ^jlA Ncl + J)-l^Jl 0)lA^_i I J_jA^>A — 

. Sj-o \ o — \ < v i 1 >\ > <ŁiLJI JjAIj 

p p 

^ jLJI JjLJI ^_s ^£. Sj-o I < v L 1 1 (JA. I j K + ^^ju-uIa I o>lA J_sA^A — 

. <uLJIj ^ /n 1 1 

j^j^i<^ jAA ^-jLJI ^-S LJj^jA ^J^il <4 \ \ i<~\% II < \ 1A11 JA.I j iJLJI cjIA^-»VI J-^jA — 

Cl jj)KJI colA ojLAj^jJI o»lAI 


(i \) J g > l ii~; ^j V\4~ >i M ! A ^li. M j iJ I 


AAj J^JI Jjj-JuJI 


^^jIUI ^jOJI i11 pLp.^1 ^ic 




























^ <-ip.^_oJl jti II (JjLsiIi A \ \ ts\r 11 4 \\~\ 11 Sj^p.^_oJl <_JLujJI Cjl_j^_>Vl — 


•U-xlc. 

3j^ ( 3 A1 “■> < ŁuL_u£ixJI <ŁslLLJ| ^jLk.^ (Jjklj ol^^-ł^-1 ^-sKlLoJI j_i£. ^ j £- Lluj — 

<^1jJ 1 cJsj ^ ,.^->11 (-ul jjiJl IIa ^iUlj Electrical potential Difference ^j-pbJl 
j cJ^-s ( 3 ^-° V * — ^^Luju <Ci\ ^ I jj& <_olJlS (jjjLii jur.^ Resting Potential 

jUJł <jlUJI £_kxij oj^ óp. (^ it> ) Polarization ^IkŁuj^L c_i<JL^ 1 jj& ^ 

.LJLuj ^^UkUlj Lsip-^-o 


6>1a <_> 1 Uq~ <JUkj 

plAiil ^ 11 pl itj»ILa ^ 11 ol-^^->V ^^LujlLoJI 3-i£- <->^1 ^V1 <_jjl_łjJl —N 

63-0 1 * j) 11 C-)l-j^-łl ^j£- ^p.jLL_ll ia-uj^Jl 1^ ^jjl-luLI^jJI <_ł jLi-j I <^.1 jJ1 

• <jLp.^-oJl < Vv^k JUU ^ya LauO <juLkJJ ^p.jLL_ll ^cJa-cuJl v inlH^jJl ol-jjJ 1 3 i nlj 

<LlL^ 1 jJ 1 <Łi^.IjJ 1 ^.lr. <_JLtxi dil\^k ^Ti (J n^.~ ^ .<_sJlc. <LiJu>3p. (jlj>^5^ CjI J 0 1 i \"\ 3 J-^ J j)p. ^9 —Y 

.Cl" j^KJl ^^ * 11 pLiiU 


Iki^J ^ > *a\ 11 oLAJl ^-l^- 4 -ja^l^ ^ 11 Ij^j (waIu ^iJl^ <^.j)v^ iIh^jJI^ ^.^jJj).xa 11 qLL>ao — X 

CłLj^-łl IdA ((JLslj-uJI ^9 <JlJlJljJ1 Ćj Ja-ŁxtjJl (JjSjJI JpjJa ( ^)£. £-Jj^iJl 


^—lLsILuju V ^nJ 1 <_JLujJ1 cjIajlU^ jpJl <^jLi <^.1jJ 1 pijał pl i u» .11 <jip.^_oJl \ .mlj^jJl 
(J is*i \ ( 3^^ CI' j^il^Jl CjLj^-łl dLlj^ <Jl a <JuLk.ljJl <Łi^.IjJ 1 ^ j \\ < \ 11 1 (g r>^^k 1 pl i u» .11 

.cJji ^jALo V * - ki^pJl 3ji 


i fnutl 2LdifcJl ^uJu JLJł^ Ć> JbbJ -u) 


<jlLLJ 1 pLuoc. <_»jl_aj ^_s olj-iiH ći,.k 1 .l_^JijL!i^f c_śl^ ^H^-oJl (jl^ Ijj^ < \ > 11 < v 1^ 11 

^ <ŁiLiJl Jjklj jJ^^jJl oLl^-i i11 (S^3~* 

.A \ l^k 11 p Llu£. Cj 1 ^jl 9 ^1 Cjlj-OkP jJp^La ^j£. dLl j ^9 . L^.-^jLk. \ i<ilH^jJl ol-j^-il ^j-° <i^Ls d>l \ 





(^^jIUI ^OJI iJ>-t^> 11 pLps^jl pic 


- Y» NA 


















ir 

-I- -ł- -4- -I- -4-~ 



Jl II JLłiil (U) 

H j 1 11 J^L^. iu*kX, Jl 


^.4^1 <LiLLJI J^.Jj jJI <Łi^.j-cJI i?tII <Lia^ 

<UlLLJI ^jLk ^ł.ix ^\ IjJ cjLjJ£ <JjLx-J 

Cj-S J 4_sJlC. Lo ^ Lg-l^lciJ (jjJ iti 11 ^JLuj 

.(<-IJI 

<jJlol£. <LlLLJI oLłxu jJI Sjjci^JI 4JLJI ^Jc. jlU> 
dg-JI ^ji Depolarization ^LL£LujVI <JIJ 

•CJji ^yiU 1 ' + (^l^- 

^yjŁ^aJtJl JLloJ) Jl*~l A-<Jł-tS- 

j^j-C <2JALa U <JlLq^ i )l L>4~i I <JIJ^ J-^*-» 

dlc dij^J JLlI LoLaj <Jl-lxu L^jlS ó,-\^ v 3 iS\r II 

jLujjJI J J ^ \ Y 6j-O JjV 4 AJl i^a 11 <UlUJI <JlJJlI 

J ^LLjlLuj^I Łlljl (j-G ^-o <JlJlA ^J^. J2jl1 > ^ V II 

.4 JlJl i^a 11 <ŁiUl jja ^Jc. 1 ,.\5\. A J J <Gd 


:iLcLJVl <jl iLuu^jd! ^jjU lJu£ - ^ 

d-»Jj j)-ła 11 ei>L>4 >vII < v 1^. 11 g.Lui£. jl44> <jlLqJI j_uLj JjJ J — ^ 

Cx4j J < MM 11 JjlS <2ljLujl!I <Ju>jLAj Jl^ ^Jl i^>a II pLujJlJ I J < j* JJu-l»Lj ^jJI oLiJ-»V 

.ŁJ Jl 


4-iic. cxil^ Lo Jl^ g.1 itj» II ^jljL^. ^Jc. K~ o 11 jj^. ^Jj-»VI £-»jjJI SalcJ Jl^ dlla — V 

Jl jj) ^Lk4lxJ^Lll SjjłLU j lii* Repolarization.^lkil^^l Sa^ J Jl cJaj 

Jl Sj jjl \\ J <^o j (cJ ji Jio 1 * + Jl cJji Jio V 4 -) <j-o Depolarization ^IklLuj^l 
<£.j-ujlj J.4A1JI <JL»iJI j Action Potential <JLxiJI dila c_i(cJji Jio V * -) 

_ P 

.Nerve Impulse II Jl^JI jl JUJI Jl Jl J jjŁ II JJJI ^ 


iii IjJ I * ? * * ^ Jj. * , 4 4 N ^-jl Jj Sjju-^lS 5jlLoJ S jŁl S jLj VI da_ł \ i^a II JŁi \ —X 

J)-0. JI ^| ^LjlLo^I S Jl4j S JlSJ I 6JlA ^ O i l U J <J ^2 dlul^ La^.^ JJ-° V 




(^JIUI Jllll i11 pLp.^1 Jc 












































■i*4i A 



L$ l^ jJ j±juA1\ II pLt.JLll aj*~ iMj SjliJI 6dA Jj Refractory Period 

l n jLlj_u ji: 

' j> JLcuJl 

J p-Ł^. i 4, V \ is~i% 11 <AjJJ I j-U-S Jf. jl^-O (J-° I JLljuJI Ji fn*~ :<£.j_ujJI — N 

4 \ > 11 oVl v j« ili JaIU <Li£.LLjJI A \ \ ts\% JI c-śLWl JlLo j-U<l11 A \ \ is\% li c_aLiJVl (jl 

(JLsl-ujJI JJLHI <Al3jJl A \ \ iS~\* Jl c_śLsJ*^l^ i <_JlJ lii j ^ILo NI* ( J 1J) > Ojji 6j-SlJ^ <£.j_loJ 

. <JlJ lii j ^ Y I <£. UJLJ ^ V .I^a 11 


1 *Ad <J ^jJIj (Ali or nonę law) ((*_J Vjl J£J1» J^jUJ ^11 Sjtf^ j-^LH — Y 

i^jil L JJ3 I lj| V ^.yjuAC. (Jl \ tn J jlj jJ <jl <Lo J^.4o J P^LlAjlJ 1 1 

. <_>L^ILujJ 6 J ^-3 J_>JH J 6^5 ^-3 SjLłjJlJ <^-u£a_9l A~k ł U iS~\X 11 6jliiV 


<L^.l jJl <JUk <Jx> <JlJl-l^3lJ 1 <ijJJl ^1 4 \ \ i<~i% 11 A llA> 11 JJlij jl iS ^~ 1 ^ *^l-3 14 ULjA ^HJ_oJ 1 (jl^ 1 jl^ Lol 


( pJ J Ji* \ \ ' ) JU-iJI ^ Jl ( pi J Jl* V * -) 



I-I d i l-iajn.l | ^LuajJ | \ Tj J^UI 


Synapsę ^ihajJI AbLP) 

<j 1 Jr. ^ \ i<~i* 11 dL> 1 nil 11 c_Ś^3lj 

J J) ~*k O 11 pl£.^iH J ^ J-oJI 1 

plc-jiUJl ^ <_Ul-u£^£. 4_lLLJ ^_ł_t^xJl 

1 ^ 1 4 1 4 » * , >-s* 1 1 4 \ I 11 4 <T. 1 1 

dla 1 AjJI <Lud jJ 4_jl*lAI^ . ( N Y") J*\ jTi 

<AA Jl J-UJ ^j£- JlLa ^ \ i<~\* 11 

A \ \ iS*iC, <-alA J-o ^ \ ts\% 11 Jl \at 11 jLiHal 


m 


^jllll i-śunll pLi^II jklc 



? r * \ *\ - r 
























JUAdtłl dbL^ulI 




■ 



M \\ ęj Ml I ^J-JlJ ^JoAL clLLuIiJ — I 

. < 11 -graf. <ŁLsJ^ < 1 Ij^C. <ŁjJl^. (J-SlJ i ju^C. <JlL> LłjjlJ — i_) 

. LALk.^ < > i j^r. < 11^. dbl-ttn — ^ 

^. u^n.tt ćJuLuul) uuSj3 

n 11 *Lłj[^.\J1 CjIx.j-SlL 1I jl ( ^ ^ ) J< *** v 'I dbLujjJJ ^ i^S^i-1 1 \ 

A \ II ęk t <»^ ^I ^ oL^-^iUJI ^jX> I,-\^. <_u^3 CjLk.l4H ^I 6 J_& 1 oLk.l4H łL> 

A \ v ts^n II ŁlUJJ j.tJ 1 CjI^j-SlIJI^ CjL^LsI1jVI 6 J-& ^Jlj .<_JLlJI A. i i jl^jl\ 1 A \ 1^ II ^ A. i \ 1 

^^jLujjJl Jjl_i pLujJlJI^ ż Li. U-l ) \ Jj_3 pLujJtJl ^ J) ' ^ r> 11 clij 1 JLU. \ 11 ^-tL ^-tL 

Lfrl^IJ ^^£.lAj SjjJLua ^LSI ^jp^» \ <j| ^c-SjlIaJI 

Acetyl Cholinę ^Jlo Chemical Transmitters <jjLyaj£Jl cjMSIiII ^aiuj jI j-o 

. U J1j.mII J1j jjo^ jjj L$J jlj-JI 6JjŁ j Noradrenalinę JjJLjjjjI j^illj 


ęL^ 1 ) jj 


i 






H* 4 " 





4 t 1 £, CciiJw 


4 I Q\ \ 4 j wrtf vI>Lj 1 

(ŁiL^SoiUU) 

(ójjS** ■•*-'•*) 

j/ ^ 

.... •*• ^ 

JiLdJ J > a~ a ^ 

1^1 II 





i II JjLJjJJI J^Lix »» H JLa4.jo.JI Jl Ai >t JIaj () t) JSLuu 


F>J 




































* lIIjLujuIII ^JL^Jtit JLlaJt Jt£ut *&JUiJ& 

^.j)\■< mJ l^JI <1^^11 ^LLliUjMI ^1 ^li (JLsljjjJI (J^_ua^ — N 

dd£. jL^ajl u > <n^ <a1a*JI (JjLld ^,^-SuujJI^JI CjIa^aI (jLkjl ^1£. <LlUJI pLuiT. ód^^.^-oJl 

.<-ui juObj^Ji oM-sIaJI Lfr-lx> jj^H* Q 4 i * 11 qM il ^j-o 3.1 


<_juLL_LI <_»j_i^ujJI ^1 (3 4 "H) & j)>^l j>~^~ ^-uLuxj^JI oM-s LaJI ^_a^ —Y 

. ^ i ^ (J*n <?< a 1 > t<~\* u 

A \ <nf. 1 ^ lf. Sd^^.^-oJI J l^-> <LufiLLJl oM JlSU i u e\ 1L> CaLsasa^JI CjM-3LjJI &dA J^l >s~T\ 11 (_£d^A — X 

A.iJTić.')! 1 dliii C jLC ^ya jAlXa ^ JL^M <lU<Ti ^_S ClJu£.MI dliii SjLaI. ^I <_»jjL^-ulll JaI^jJI 
LiuLtxi Li^^d Lo^ 1 \\i<~iC, Ml ii<i dLlj (j^ 1 \^ L^_»llaALuj| CI 3 M \ ^iIa^jJI ^ ts\ 11 oIa^aM 

a» . \ t. \ ^ A % \ i d »1 ^ 1 1 Ujj^-o *.*> A \ \ i >-s* i 1 A s 1 U a. i, t ^ j \ł t 

d*_> ^aJJaH-ujMI ^jU^~ ^^ic. Cholinesterase jajj^ J c jjJ j^JI ^aJ>a1 J-^ — i 
.<^.ljJI pljuil <GJL^ pl juta li <l^r. ^_Lsjlj <_»j_i^ujJl jjl^jJl 


Central Nervous System >d< ^yC^ajJ) ji^il 

^^j).j.tJl ^LLjJI^ ^LojJl (jj)-^i LL»Luj Lo^ 

Brain ( ^11) jJI : Vjl 

^ 1 ^. SjV^J 1 ^UdJl (jjj ( 3 ^^* I I jLf^l c>° ^>^^1 ^ 1 -^dJI oj^ 

(jjź cr*^- J^l^ ^1-AdJI d^jAj > 1 * * (3-11^ jJLJI J^j-ll (3-Ś J-^J f l>^ * 

^LodJI (^^d\ iS~> ^-Ol-UjU 
1 ^ »1^ ^ 1 U» t A \ <T.r I Ma^Ia ^LodiL JslAJ^a 

<a! f>^k \ ^A^dA ^ N 0 )(J < ^ <Aa1 iii 11 <Aulil£.Vl 
: CMIII <.ixtiC.Ml ódA^ ^_oJ 1 LMA ‘Łłdilij 

f U^ ( 3 Laa t 2L^bfch j*Vt - > 

.^c-oJl ^cJa-cuA J^-nnA 1 i J " Y 

ŁaaLzłlaJI a Ł .r.ci Vl (id) JSdi 



N ♦ N ^OJI ^jQJI Au^U pUa.S|l pifc 


y.^<\-r*U 

















c_iLiuii JjLuj <lLkILł j ^jjlS^JlJI ^jjlj ^Laj % I ~X 

< iuuu nj C^lla ^j-o ^ \ *\ ^ *** Ójfi~ % s . CaLoJ-uaJl ^j-o J^LojJI 

i J rtij c£<^j Forebrain ^Uddł -I 

Hypothalamus jL$_aJI cx^Jj Thalamus jL$_aJI j Brain Cortex ^LojJI S jJul 

Midbrain: ^UjlII -lj 

t&i^r J^Joj c£^*JHindbrain t 0 2tHrb - £ 

Medulla oblongata .JjlCi-u. J1 ^LLllIj pons yarolii Jjjli Sj Cerbellum J1 
Cranial Nerves.<j^JI ^L^r.^1 ^ U.jj N V ^ ^LojJL J.uaLj 

: 6J-A ^j-o (J^ u j 

: ( j-a c-*£ jIajj plajJI ^ pJ^JI ^aLa^l £LajJI JIaj — ^ 

Cerebral Hemispheres 3 j 5 Ul^j jl 3 >aJa - ^ 

^ O 11 S^^JI l. 3 (J^ Jli^j La^-JlU ^jjuu£2ii LaA^ 

J<Ul^aJI iii a 11 .< > > .ł^raJt 11 i śLdVI (j-o <Luiu»^£. <b> xjj\ ^c_aJI l a *<n\ 

.<.k \cjLda La^-juu^ 11 a^ujIj i ś^3lj I <ah ^a oLug> 1 ad 


— ^jiUl L> ^i]\ — ;>1 1 O^iJI ^ 6J£. c. 

^j^raa 1L> a (jli J^-uuJI ^j-o ^_Alia ^ iC. ^jajuoLk. Lo^ ^£.,.\ -t^ra 11 ^j^raall 

• jAi )) (j^aall Ij-A (3 '^JJ (SJ I ' I (J^dl J ^ ^' I 


£ LajJI 



U .. ■ j "i a li £ LajJI 




^ąłaII 

^aJ| ^ ^ LIai ( 

























Jl 




3*3* 

piii M 






1 j^*j*JI (W) 


: ^L^łt 3 j*ul£ L /iMtAj 

cjI^j^JI 3^j-° ^^_jl^JI £_L> —I 

.^JajJI ^ Sj^IjJI J)^lj-o ^jAa > <L> La^ 

^_s -sm 1L I ,.\,->J I j-5lj — c-i 

(JlLo <JuCŁLaJI L > J jL ^ JuiC. 

jl jl 6 jI^=JL ^uLu^^I 

. <\ U1 ^1 lajLtAJI 


^LujLujl^. 3^j-° ^j)4qJ1 ^_s jJL> — ^ 

. ^ N V xZi ^ I ^LujL^ ^_s ^ v ^ 


. ^-o^i. <jJ I 3^J-° 1 t A tl <Jl 5 ^JLi La£ jUJ I ^ p, julJ I <LujL^. A-<-«aJI U £JL> —J 


t -Y 


. ó^)-ujl2lL1 ^ i S*> \ jf ^>. Att 11 I wic U 


<Ł±jl 


oVl V t <1 II \ jlłujJ Lo^o 


j^L^JI UftJ-Y 

3 ^l^)_o *^l!l^ <jl 5 O-ia^ < v .ml‘Na \*)l 1 LaŁ_3^ I ^_3 ój_su^ 3^J-° ^ < M^k U 1 J-& 


:la-u/jV) ^UJLN -i-i 

t^ ^_oLsVl ^LojJI 3)-^ (J-^^-JI <lLL^. 3 ^^-^ ^LojJI p. 13^-1 j* 

L£ j is\ \ li ^ ^_o-ujJL> (_5-^- LsS'' i ~^'3 ^ y 1 1 ^L»JI \ ^ . j&i a \ \ is*ic, 

. 4 \* <\ i nil ^Lluujl^Li^n lA^ ^-A-ujl^JLJ^f I p. \)r\ M \ > 

: (J^ UJ^ 

: ^pfc ^ lt - > 

^-ujl^JI s ^ .(j^aj )3 p*^li 3)-° 3j)~^ ł ^ 1^ il <^-^JI 

.^-ujLaJI p^Luea £.^ <JuLk.ljJI 




S ♦ V uSL^iU pU^I pic: 


r.\<\ - y*u 





t (J-łŁs .01.411 j <J JjLŚ 3jtV< - T 


:<_JLlJI c_i-»Lla^JL» (JjJsILujloJI ^LLllIj S gil 
. <,3 h ^ *\ 11 ^LojJI J.U .11 <-OjLUI < \ \ JL*TiX II CiVL-i-UjJI Lol^J^LI j-oi — \ 

< \ J.xth\.\ 11 l^-oJfcl^ ji-ujL^JI ^_S 4->j) Ł ^ 11 1 JjJalLujLoJ I J^L^jJI ^_S —Y 

.^jl 1 sxJI^ p^JLlI^ £_LJI ^LoilloJ 1 


Spinał Cord : ( J-psJl) fditill :Lul3 

<<ł*n^-ujJI SLUIjl <jlj^£^»JI SLUI ^ cj \ jJLUI JUj ^ 6lii ^_s jUlI ^LUJI „w 

. (_£jJLUI J^-0l3lJI jHou»^ <£^LoUI ^_S (JjJaJu-t±U I ^ Lilii ^jlaJI (J v^.ll lj_iu»^ 

(JjIIjJI c-ij)^xa ^^Uill ^ Lilii .^juu i & jJUl fjLuuyi ^-s j) am 11 g^LUJl (J^la £-Lu»^ 

JjII UJ ^jllJI ^yQ ^^lUI ^LUJl c. ili ^ <L*yś>^ycA I SlUJI ^<\-uli <Ua-uj^ Sili ^^Jc. *L 1 jL^. V 


ó^' r Sfi -r 


<Łu j^lxJ I —Y 


: L5^ ^ 

ŁiUJI fi\ -\ 


g^LlUI ^.juLuj j)-»-nJl (Jjl^JI (jLou-oij ^jliui* j) .t m 11 g^LlUI ^_a 

^ N x2j <H J< jlTj ^J_j 1^ <<_»jLajJI SjLoJI l \a 4 łI^. 1 Ul .liii i.L j) x m 11 
I 4 \\j.*ix 11 L^LlJI SjLoJI ^Ia ^1 ^i^ ^jl>\K> ^jll^i^ ^jll^i l^J 

. < i i j.s*x 11 c_iLJVI L$-alg.1 jlJ* w 11 SjLoJI ^ i 11 pl^sJI Lł^Ll^ 



^S^iDI ^LłUI ^ ^Lba (U) 


^ -t u 11 J^LUJLj pl -xA M II SjLoJI (J-QJLJ 

d\ >^k. < > i j.^>X 11 Ci^fLju-aJJ (J-i-^^-o ^1 (Jill^ 
^ujl^JI O V i > .Aii 11 6»1 a (Ji-> cJ- 01 *- 1 
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